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This Issue in the Journal
Framingham Heart Study risk equation predicts first cardiovascular event rates
in New Zealanders at the population level
R Milne, G Gamble, G Whitlock, R Jackson

Heart attack and stroke are the major causes of premature death in New Zealand.
Healthcare planners use US-research-based risk charts to determine the numbers of
individuals who are recommended for preventive drug therapy. We report that the
charts accurately predict five-year risk of hospitalisation or death from a first-ever
cardiovascular event in New Zealand men aged 35–74 and women aged 35–69 years
at the population level. These findings support use of the charts to estimate population
risk and to plan healthcare policy.

Discriminative ability of a risk-prediction tool derived from the Framingham
Heart Study compared with single risk factors
R Milne, G Gamble, G Whitlock, R Jackson

New Zealand doctors are advised to use US-research-based risk charts to determine
who needs preventive drug therapy. We measured standard cardiovascular risk factors
such as blood pressure and cholesterol in over 6000 New Zealanders in 1992/3 and
identified those who developed cardiovascular disease over the next five years. At
clinically useful treatment thresholds, the risk charts had better predictive power than
blood pressure or cholesterol. Our findings support clinical use of the standard risk
charts but also show that they could be significantly improved.

Secondary prevention in coronary artery disease patients in South Auckland:
moving targets and the current treatment gap
S El-Jack, A Kerr

A wealth of data supports the utility of lifestyle modification, smoking cessation, anti-
hypertensive and lipid-lowering therapy, and anti-platelet therapy in patients with a
history of cerebrovascular disease (eg, angina, heart attack and stroke). In South
Auckland patients with known cerebrovascular disease, we found that only 30% were
on optimal preventive therapy, representing a significant gap between ideal
management and clinical reality. Programmes designed to close this gap are needed to
reduce death and morbidity from cardiovascular disease in New Zealand.

Upward trends in the incidence of neck of femur fractures in the elderly
S Stephenson, J Langley, J Campbell, W Gillespie

The aim of this research was to reinvestigate trends in hip fractures in New Zealand
during the 1990s paying close attention to how cases were identified in earlier
published research. Our analysis suggests rates of hip fracture in the elderly have not
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declined as much as suggested by the earlier research. What may at first appear to be
minor aspects of case selection can have a significant effect on injury incidence and
trends estimated from hospital data.
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Risk assessment and management of cardiovascular disease
in New Zealand
Michael Williams

Identification and treatment of those at increased risk of cardiovascular disease are
important in addressing the leading cause of mortality in New Zealand. The
traditional approach to reducing cardiovascular disease event rates has been to
identify and consider treatment of single risk factors. Treatment decisions were based
on ‘cut points’ of what constituted normal or abnormal blood pressure or lipid levels.
However, as illustrated by Milne et al in this issue of the New Zealand Medical
Journal, single risk factors are inferior in identifying individuals at particular risk of
cardiovascular events.1 The authors have shown in a New Zealand cohort that the use
of a risk tool integrating multiple risk factors is a more discriminating approach and
can increase the accuracy of risk prediction.

Recent New Zealand guidelines have emphasised the importance of combining risk
factors to estimate absolute risk as a guide to the potential benefits of lowering blood
pressure or cholesterol with drugs.2,3 The National Heart Foundation risk charts3

estimate cardiovascular risk based on a risk equation developed from a population of
predominantly white Americans living in Framingham, Massachusetts. It has
previously been unknown how accurately these tables would predict population risk
in New Zealand. In their accompanying paper published in this issue of the Journal,
Milne et al conclude the Framingham Heart Study risk equation accurately predicts
five-year cardiovascular event rates in New Zealand men aged 35–74 and women
aged 35–69 years.4 These papers provide important local data that support the present
New Zealand guidelines approach of using multiple risk factors to predict absolute
cardiovascular risk as a basis for estimating the benefits of drug therapy.

While the results of these studies suggest risk can be estimated accurately at the
population level, there was only modest ability to predict individuals at risk of a
cardiovascular event. It has been accepted wisdom that up to half of patients suffering
cardiovascular events may not have identifiable conventional cardiovascular risk
factors – diabetes, smoking, dyslipidaemia and hypertension.5 However, recent
studies have reported that 80–90% of persons developing coronary heart disease have
one or more risk factors, as do 87–100% of those with fatal coronary heart disease.6,7

The implications from these findings are that it remains crucially important to focus
on these major conventional risk factors in the risk assessment and management of
patients at risk of cardiovascular disease. It is increasingly clear that primary
prevention of cardiovascular events associated with conventional cardiovascular risk
factors is largely achievable by maintaining a healthy lifestyle.8 In New Zealand a
comprehensive approach to multiple risk factors will need to focus on effective
methods to combat the increasing levels of obesity and overweight in our community.

The findings of the Heart Protection Study demonstrated that patients with coronary
heart disease, occlusive vascular disease or diabetes had lower cardiovascular event
rates with simvastatin therapy irrespective of their baseline low-density-lipoprotein
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cholesterol concentration.9 This emphasises the importance of treatment decisions
based on estimates of absolute risk rather than lipid levels alone. However, the
translation of trial evidence into clinical practice is not always straightforward. In this
issue of the Journal, El-Jack and Kerr examine risk-factor management in high-risk
patients following myocardial infarction or coronary artery bypass surgery.10 Similar
to other international studies, they report a significant difference between ideal and
actual risk-factor management in a contemporary cohort of New Zealand patients.
While there are multiple reasons for this treatment gap we are only beginning to
address this problem in New Zealand by systematically addressing quality of care.
Scott has suggested improved quality of care requires: (1) better information systems
and methods of communication; (2) organisational changes; and (3) a cultural shift on
the part of practising clinicians towards more open and impartial evaluation of clinical
care and its outcomes.11 Implementation of these changes will require specific funding
if the potential benefits of cardiovascular-risk reduction in New Zealand are to be
realised.

Collectively, the articles on cardiovascular risk in this issue of the Journal suggest we
are appropriately assessing cardiovascular risk in New Zealanders at a population
level. The challenge ahead remains implementation of strategies proven to reduce
cardiovascular risk for both primary and secondary prevention of cardiovascular
disease.

Author information: Michael Williams, Cardiologist, Dunedin Hospital, Dunedin

Correspondence: Dr Michael Williams, Cardiology Department, Dunedin Hospital,
210 Great King Street, Dunedin. Fax: (03) 474 7655; email:
michael.williams@stonebow.otago.ac.nz
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Framingham Heart Study risk equation predicts first
cardiovascular event rates in New Zealanders at the
population level
Richard Milne, Gregory Gamble, Gary Whitlock and Rodney Jackson

Abstract

Aim To establish the population-level predictive validity of the Framingham Heart
Study risk equation used to derive cardiovascular disease risk-prediction charts for
New Zealand management guidelines on raised blood pressure and dyslipidaemia.

Methods During 1992–3, standard cardiovascular risk factors were measured in a
cohort of 6354 people (4638 men and 1716 women) aged 35–74 years with no history
of cardiovascular disease, who were either enrolled on Auckland general electoral
rolls or employed by a nationwide multi-industry corporation. Five-year
cardiovascular event rates were predicted for the cohort using a Framingham risk
equation and were compared with observed five-year cardiovascular event rates for
hospitalisation and mortality.

Results  Incident cardiovascular hospitalisations or death were reported for 411 cohort
participants (325 men and 86 women) during five years of follow up. There was good
agreement between observed and predicted five-year cardiovascular event rates in all
five-year age/sex categories up to 69 years. The risk equation tended to underestimate
risk slightly in men and overestimate risk slightly in women up to 69 years, while in
70- to 74-year-olds it was accurate for men. Its accuracy in older women is uncertain.

Conclusion A Framingham Heart Study risk equation used to estimate incident
cardiovascular events in individuals without previous cardiovascular disease
accurately predicts five-year risk of hospitalisation or death from a first
cardiovascular event in New Zealand men aged 35–74 and women aged 35–69 years
at the population level.

Cardiovascular disease risk charts, based on a risk-prediction equation developed by
the Framingham Heart Study collaborators,1 are integral to New Zealand guidelines
on the management of dyslipidaemia and raised blood pressure.2,3 This risk equation
was designed to predict incident cardiovascular end points and was developed from
biennial medical examinations of a cohort of mainly white Americans living in the
town of Framingham, Massachusetts in the 1970s and 1980s.1 Although the risk
charts have been used in New Zealand since 1992 and various Framingham risk
equations and associated risk scores have been validated in several populations and
ethnic groups internationally,4,5 it is not known how well the equations predict
population risk in New Zealand.

The objective of this study was to establish the accuracy of the Framingham risk
equation at a population level, by applying the equation to a New Zealand cohort and
comparing predicted event rates with observed event rates by five-year age groups in
men and women.
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Methods
Study population The Fletcher Challenge–University of Auckland Heart and Health Study is a cohort
study designed to investigate causes of common disease and injury in a large population of New
Zealand men and women.6 Study participants were recruited in 1992–93 from two sources: the
workforce of a nationwide multi-industry corporation, Fletcher Challenge Limited (72%), and the
general electoral rolls of the Auckland metropolitan region.6,7

The cohort participants included in these analyses were 6354 individuals aged 35 to 74 years (4638
(73%) male and 1716 (27%) female) without previous self-reported cardiovascular events (angina,
hospitalisation for coronary heart disease, transient ischaemic attack or stroke).
At baseline, 10% of participants were Maori, 5% were Pacific people, and 85% were European or other
ethnicity. All participants provided signed consent to take part in this study, which was approved by the
University of Auckland Human Subjects Ethics Committee.
Risk factors measured at baseline The methods used to collect baseline data on systolic and diastolic
blood pressure, non-fasting blood cholesterol and HDL (high-density lipoprotein) -cholesterol
concentration have been reported elsewhere.6–8 Participants were classified as cigarette smokers if they
reported smoking daily or had given up in the last 12 months, and as having diabetes mellitus if they
reported having been told by a doctor that they have diabetes and/or if they were currently receiving
treatment for diabetes. HDL-cholesterol data were available only for those individuals in the electoral
roll cohort. The sex-specific population mean HDL-cholesterol levels (1.1 for men and 1.4 for women,
respectively) were allocated to all members of the workforce cohort; this parameter was age insensitive
in the electoral roll cohort. It was assumed that none of the participants had ECG-determined left
ventricular hypertrophy, a variable included in the Framingham risk-prediction equation.
Outcome assessment Data on cardiovascular disease death or hospitalisation were obtained from the
National Register of Births, Deaths and Marriages and the New Zealand Health Information Service
(NZHIS) and hospital discharge database, the ‘National Minimum Dataset’.
Individual records in the National Minimum Dataset were identified using probabilistic record linkage
software (MatchWare Technologies, 1992). There is provision for up to 20 hospital discharge codes for
each patient, all of which were searched for the appropriate cardiovascular codes.
Participants were defined as cases if, within five years of their baseline risk assessment, they were
admitted to a hospital in New Zealand and were subsequently discharged with a diagnosis of ischaemic
heart disease (ICD-9: 410 to 414), cerebrovascular disease (ICD-9: 430 to 438), congestive heart
failure (ICD-9: 428), peripheral vascular disease or intermittent claudication (ICD-9: 440 or 443) or
‘sudden death, cause unknown’ (ICD-9: 798), and/or if they died in New Zealand during this period
and the recorded causes of death had an ICD-9 code in these ranges. All available discharge diagnostic
codes for each episode of care were searched.
Risk prediction ‘Predicted’ cardiovascular events were estimated for each individual in the cohort
using a risk equation derived from a cohort of 5573 members of the Framingham Heart Study and
Framingham Offspring Study cohorts, age 30 to 74 years, using four to 12 years of follow up from a
baseline established between 1968 and 1975.1 The Framingham risk equation is based on a Weibull
accelerated failure time model,1,9,10 with a time frame set to five years in our study. This equation
incorporates any incident cardiovascular end point including angina pectoris, myocardial infarction,
peripheral vascular disease, congestive heart failure, transient ischaemic attack and stroke. The
equation includes the following risk factors: age, sex, systolic blood pressure, total cholesterol, HDL-
cholesterol, diabetic status (yes/no), tobacco smoking status (yes/no or quit at least 12 months
previously) and evidence of left ventricular hypertrophy on resting electrocardiogram (yes/no).
Analyses The accuracy of the risk equation at a population level was determined by comparing the
age/sex-specific incidence of first-ever cardiovascular events (ICD-9: 410–4, 430–8, 428, 440, 443,
798) in the study cohort with cardiovascular events predicted by the risk equation for ‘any incident
cardiovascular event’1 based on individual risk profiles. A chi-square test was used to compare
observed with predicted events.

Results
Table 1 gives the distribution of risk factors for the cohort by age group and sex. The
larger numbers of participants in the younger age groups, particularly for men, are due
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to the predominance of younger men in the Fletcher Challenge cohort. In both men
and women, systolic blood pressure and the prevalence of diabetes tended to increase
with age, while smoking prevalence decreased with age. There are no clear age-
related trends in levels of diastolic blood pressure or lipids. Blood pressure levels
were higher in men than women and HDL-cholesterol levels higher in women than
men.

Table 1. Population risk factor profiles by age and sex

Age
(years)

n SBP sd DB
P

sd TC sd HDLc sd Sm Diab

Men
35–39
40–44
45–49
50–54
55–59
60–64
65–69
70–74
Total

1039
1046

889
753
487
214
103
107

4638

123.1
124.3
126.8
129.4
133.1
138.3
145.6
148.4

12.8
13.7
14.3
16.3
16.8
17.3
18.3
21.8

78.4
79.6
81.5
82.0
81.7
79.2
77.1
74.1

10.1
10.4
10.3
10.8
11.0
11.4
11.1
11.8

5.3
5.5
5.7
5.7
5.7
5.7
5.6
5.6

1.07
1.12
1.09
1.09
1.08
1.08
1.00
0.86

1.10
1.10
1.10
1.10
1.11
1.13
1.13
1.10

0.07
0.10
0.10

0.096
0.14
0.25
0.34
0.33

30.5%
23.0%
23.6%
21.8%
18.3%
18.7%

8.7%
11.2%

0.9%
1.5%
2.8%
2.8%
4.5%
5.6%
7.8%
5.6%

Women
35–39
40–44
45–49
50–54
55–59
60–64
65–69
70–74
Total

300
346
318
260
149
140
92

111
1716

113.2
116.6
120.3
126.9
129.6
137.6
140.1
146.9

12.7
15.0
13.8
17.0
17.9
19.8
18.3
18.4

70.8
73.4
75.1
77.4
74.7
74.6
74.0
75.3

10.7
11.2
9.5

10.3
11.0
11.1
10.7
12.4

5.1
5.2
5.4
5.8
6.1
6.2
6.3
6.3

1.01
0.93
0.93
1.11
1.15
1.09
1.01
1.13

1.32
1.31
1.35
1.35
1.38
1.40
1.41
1.38

0.19
0.17
0.23
0.26
0.3

0.41
0.38
0.34

25.3%
18.8%
17.6%
13.8%
16.8%
13.6%

8.7%
8.1%

2.3%
1.4%
1.9%
1.9%
2.7%
5.7%
2.2%
4.5%

DBP = diastolic blood pressure; Diab = diabetes; HDLc = HDL-cholesterol; SBP = systolic blood pressure; sd =
standard deviation; Sm = tobacco smokers; TC = total cholesterol

Table 2 shows the distribution of cardiovascular end points, by Australian ICD-9
disease codes, which were identified from hospital discharge statistics or death
certificates. Only the first event or set of events is included for each individual. As we
used all discharge diagnoses, some of these definitions are not mutually exclusive and
the number of diagnoses in Table 2 is higher than the number of individuals who had
an event. For example, if a man were discharged with ICD-9 codes for both unstable
angina and myocardial infarction, he would be entered twice in Table 2 but counted
only once in the analysis.

There were 411 individuals who were recorded as having a first-ever cardiovascular
event in five years (325 men, 86 women) including 30 fatalities (7.3% of these
individuals, or 4.7 per 1000 of the cohort). None of the deaths were coded as ‘sudden
death’, possibly because New Zealand coding of deaths that occur out of hospital does
not correspond exactly to the Framingham definition of ‘sudden death’.

Of the cohort, 33 women and 84 men (1.8% of the total) had missing values of one or
more risk factors and thus risk estimates for these people could not be made. Four of
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the men but none of the women with missing data experienced a first-ever
cardiovascular event.

Table 2. First cardiovascular events identified from hospital discharge data or
death certificates over the five-year period 1992/3 to 1996/7

Incident events* Cardiovascular
deaths†

ICD-9
code

Description

Men Women Men Women
410
411

412
413
414
428
430
431
432
433
434
435
436
437
438
440
443
798

Acute myocardial infarction
Other acute and sub-acute forms of ischaemic
heart disease including unstable angina, acute
coronary insufficiency, impending infarction,
coronary occlusion without infarction
Old myocardial infarction
Angina pectoris
Other forms of chronic ischaemic heart disease
Congestive heart failure
Subarachnoid haemorrhage
Intracerebral haemorrhage
Unspecified intracranial haemorrhage
Occlusion and stenosis of prevertebral arteries
Occlusion of cerebral arteries
Transient cerebral ischaemia
Acute but ill-defined cerebrovascular disease
Other and ill-defined cerebrovascular disease
Late effects of cerebrovascular disease
Intermittent claudication
Peripheral vascular disease
Sudden death

84
79

2
43
88
32
6
2
1
3

13
17
9
4
1
8
9
0

11
15

0
11
26
14
4
0
0
2
2
7
3
2
0
2
7
0

8
0

12

3

0

1

0
1

2

2

1

0

Total number of incident events‡

Total number of individuals with incident events‡
401
325

106
86

24
24

6
6

*fatal or non fatal; †deaths from incident or recurrent events; ‡about one quarter of individuals received
more than one cardiovascular discharge code on a single admission, so the number of coded events
(401 + 106 = 507) is higher than the number of individuals with events (325 + 86 = 411), each
individual was counted only once

Figure 1 and Table 3 show the distribution of observed incident cardiovascular events
and predicted cardiovascular risk across risk categories. Only a small fraction of the
population was at ‘high’ risk according to the Framingham risk equation (8.1% of
men and 5.4% of women had a predicted risk greater than 15% in five years), but
accounted for approximately one quarter of all events. However, the large proportion
of the population at low risk (about 60% of men and 70% of women had a predicted
risk of less than 5%) also accounted for about one quarter of the events.
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Figure 1. Distribution of observed events (a) and of individuals in the cohort (b)
across five-year bands of cardiovascular risk1 by age and sex

Figure 2 shows the age/sex-specific five-year incidence of first-ever cardiovascular
events observed in the cohort and predicted by the risk equation. The predicted risk
(based on the Framingham risk equation) tended to underestimate risk slightly for
men but not for women up to 69 years of age. The risk equation underestimated risk
substantially for women aged 70–74 years; however, the high event rate in this group
is likely to be a chance finding (see Discussion).
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Table 3. Proportions of individuals in study population with five-year risk above
specified risk thresholds, and observed incident events over five years in these
people

Proportion of events in study population Men
(%)

Women
(%)

Risk >5%
Predicted
Observed

41.6
73.5

30.5
74.4

Risk >10%
Predicted
Observed

17.4
43.7

13.9
55.8

Risk >15%
Predicted
Observed

8.1
24.9

5.4
26.7

Risk >20%
Predicted
Observed

3.5
13.2

1.7
14.0

Figure 2. Observed versus predicted cardiovascular events by age and sex (mean
± 95% CI; *p <0.05; χ2 test)
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Figure 3 shows that the risk equation appears to maintain accuracy over a wide range
of risk. Its accuracy is less certain for very-high-risk individuals (risk >20%) because
they represented a very small fraction of the cohort (Figure 1).

Figure 3. Observed versus predicted cardiovascular events across five-year
bands of cardiovascular risk for men and women combined (mean ± 95% CI)
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Discussion
The Framingham Heart Study cardiovascular risk-prediction equation used to develop
New Zealand cardiovascular risk charts1 predicted the five-year age-specific
incidence of hospital discharges and mortality from cardiovascular disease in a cohort
of New Zealand men aged 35–74 years and women aged 35–69 years at the
population level. This is the first formal validation of the Framingham Heart Study
risk equation in a New Zealand population. These findings provide indirect support
for the decision to base New Zealand cardiovascular risk charts on a Framingham
Heart Study risk equation.2,3

Although it is accurate at a population level, the Framingham risk equation has only
modest accuracy at the individual level. For example, an ‘at risk’ threshold of 10%
five-year cardiovascular risk or above would have identified approximately 15% of
this cohort but accounted for only about half of all events occurring in the subsequent
five-year period.

This study was based on a heterogeneous population, combining a representative
population sample from electoral rolls and a large working population of men and
women. Although the latter sample was obtained from a single corporation, the
company included all occupational groups and all major ethnic groups (including 10%
Maori and 5% Pacific), over a wide range of age and geographic sites throughout
New Zealand. The risk equation should be used with caution in non-European ethnic
groups because the numbers were too small to validate separately.
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While baseline ECG data to determine left ventricular hypertrophy (LVH) were not
available, this is unlikely to have a significant impact on risk prediction as ECG-
diagnosed LVH is very rare in the general population without cardiovascular disease.
HDL-cholesterol data were available only for the electoral roll cohort (28% of all
participants) and this may have reduced the predictive validity of the Framingham
equation.

The Framingham risk equation used to predict risk was based on fatal and non-fatal,
and hospitalised and non-hospitalised, cardiovascular events, whereas in our study
only hospitalised and fatal events were included. However, it is likely that many
individuals whose first cardiovascular event did not require hospitalisation, were
subsequently hospitalised or would have died of cardiovascular disease during the
follow-up period and therefore would have been captured in the national outcomes
data set we used. The five-year cardiovascular mortality rate was low (4.7 per 1000)
because the cohort was free of cardiovascular disease and elderly individuals were
under-represented as the Fletcher Challenge cohort was a working population (eg,
there were fivefold fewer men aged 65–69 than aged 55–59 years).

Risk prediction appeared to be reasonably accurate in all age/sex groups except in
women aged 70–74 years. While others have found that standard risk factors do not
predict risk in older women as well as in older men,4 the high event rate in older
women in our study is likely to be a chance finding because routine morbidity and
mortality statistics do not show the sudden upswing in events in older women
observed in our study.

Risk prediction is reasonably accurate at least up to 20% five-year risk but its
accuracy could not be confirmed for very-high-risk men and women (Figure 3).
However, risk estimation is less important for these individuals because they are
likely to have multiple risk factors and their requirement for treatment is obvious.

We cannot be certain that we have captured all events because some individuals may
suffer events outside the New Zealand health system and exclusion of those
individuals with a self-reported cardiovascular history could lead to under- or over-
estimation of results. However, such effects are likely to be small.

We report the accuracy of risk prediction at the individual level separately.11 There is
a pressing need for large local studies to provide valid risk assessment in Maori,
Pacific and Asian peoples. It is somewhat surprising that the best tools available to
assess the risk of the world’s most common cause of death and disability remain
inadequately evaluated and are based only on a study of about 5000 people from a
town in the north-east of the United States.
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Discriminative ability of a risk-prediction tool derived from
the Framingham Heart Study compared with single risk
factors
Richard Milne, Gregory Gamble, Gary Whitlock and Rodney Jackson

Abstract

Aim To compare the discriminative ability of a multivariate risk-prediction model
with individual continuous cardiovascular risk factors in a free-living population.

Methods Standard cardiovascular risk factors were measured in 6354 participants
(4638 men and 1716 women) aged 35 to 74 years with no history of cardiovascular
disease either enrolled on Auckland general electoral rolls or employed by a New
Zealand-wide multi-industry corporation, in 1992–3. The sensitivity and specificity of
individual risk factors versus a five-year cardiovascular risk-prediction equation and
the corresponding New Zealand risk charts in predicting hospitalisation and mortality
from cardiovascular disease in the subsequent five-year period were estimated over a
range of risk thresholds.

Results  Discrimination between individuals who had or did not have subsequent
cardiovascular events was poor for individual risk factors. Increasing age had
significantly more discriminability than blood pressure or lipids and the Framingham
Heart Study risk tool had better discriminability than any single risk factor.

Conclusions  A Framingham risk equation and corresponding New Zealand risk charts
discriminate between individuals who will or will not experience hospitalisation or
death from cardiovascular events. Discriminability is only modest but it is better than
that achieved using individual risk factors.

Screening for cardiovascular risk helps identify those individuals who are most likely
to have a cardiovascular event, so that they can be treated or further investigated. Risk
screening based on risk-prediction tools provides a relatively inexpensive method of
improving on clinical judgement of risk based on single risk factors.1–3

The National Heart Foundation has produced coloured risk charts4,5 based on a
cardiovascular risk equation developed by the Framingham Heart Study
collaborators.6 The risk equation is designed to predict incident cardiovascular end
points including angina pectoris, myocardial infarction, peripheral vascular disease,
congestive heart failure, transient ischaemic attack and stroke. It was developed from
US data collected in the 1970s and 1980s and has been validated in several
populations.7 We have shown that the equation predicts the age/sex-specific risk of
first hospitalisation or fatal cardiovascular events at a population level for New
Zealand men aged 35–74 and women aged 35–69 years,8 but its ability to discriminate
between individuals at high or low risk has not been characterised in a New Zealand
population.

The objectives of this study were: (1) to compare the discriminative ability of a
multivariate risk-prediction equation and corresponding risk charts with that of
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continuous cardiovascular risk factors in a free-living population; (2) to provide
information that could help policy makers and general practitioners set risk thresholds
for further cardiological assessment and/or dietary or drug interventions.

Methods
Details of the study population, risk factors, case definitions and end points have been described
elsewhere8 and they are described briefly here.
Study population Study participants were recruited in 1992–93 from two sources: the workforce of a
nationwide multi-industry corporation (Fletcher Challenge Limited, 72%) and the general electoral
rolls of the Auckland metropolitan region (28%).9,10 The cohort participants included in these analyses
were 6354 individuals aged 35 to 74 years (4638 (73%) male and 1716 (27%) female, Table 1).

Table 1. Study participants

Men Women Total
Workforce
Electoral roll

3762
876

815
901

4577 (72%)
1777 (28%)

Total 4638 (73%) 1716 (27%) 6354

Risk-factor data The methods used to collect baseline data on systolic and diastolic blood pressure,
non-fasting blood total cholesterol and HDL (high-density lipoprotein) -cholesterol concentration, and
cigarette smoking status have been reported elsewhere.9–11 The ratio of serum total cholesterol to HDL-
cholesterol (TC/HDL) can be measured accurately using a non-fasting sample.12 Participants were
classified as having diabetes mellitus if they reported having been told by a doctor that they have
diabetes and/or if they were currently receiving treatment for diabetes. Treatment for hypertension was
self-reported. HDL-cholesterol data were available for only the 28% of subjects taken from the
electoral roll study; for the remaining 72% taken from the workforce study this parameter was allocated
as the sex-specific population mean for the electoral roll study (1.1 for men and 1.4 for women,
respectively). This parameter was insensitive to age.8

Case definitions and end points Participants were defined as cases if, within five years of their
baseline risk assessment, they were admitted to a hospital in New Zealand and were subsequently
discharged with a diagnosis of ischaemic heart disease (ICD-9: 410 to 414), cerebrovascular disease
(ICD-9: 430 to 438), congestive heart failure (ICD-9: 428), peripheral vascular disease or intermittent
claudication (ICD-9: 440 or 443) or ‘sudden death, cause unknown’ (ICD-9: 798), and/or if they died
in New Zealand during this period and the recorded causes of death had an ICD-9 code in these ranges.
All available discharge diagnoses for each episode of care were searched.
Hospital admissions for cardiovascular events and cardiovascular mortality were obtained from the
New Zealand Health Information Service (NZHIS) and hospital discharge database, the ‘National
Minimum Dataset’. There is provision for up to nine hospital discharge codes for each patient, all of
which were searched for the appropriate cardiovascular codes. Cardiovascular mortality was obtained
from NZHIS mortality data.
Receiver operator characteristics (ROC) analysis  The sensitivity and specificity of the Framingham
risk equation, the risk charts and individual risk factors against observed cardiovascular events over a
range of cut-off points were determined by establishing 2 x 2 contingency tables for true and false
positives and negatives.13 A point estimate of risk for each individual was calculated directly from the
Framingham risk equation. ROC curves for the risk equation were developed by plotting ‘sensitivity’
against ‘1-specificity’ from the contingency tables.14

To estimate sensitivity and specificity of the New Zealand risk charts, individuals were allocated to the
closest coloured risk cell corresponding to their individual risk factors. For example, a participant aged
63, with systolic blood pressure (SBP) 143, diastolic blood pressure (DBP) 83, and TC/HDL 5.4 would
be allocated the cell corresponding with age 60, BP 140/85, TC/HDL 5, giving a five-year risk of 5–
10%. The point estimate of risk for each coloured cell was considered to be the mid point between the
upper and lower bounds of the cell (eg, 15–20% would be taken as 17.5%). The area under the curve
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(AUC) was estimated using a trapezoidal approach from logistic regression analysis modelling for the
sensitivity/specificity of deciles of risk15 and two or more AUCs were compared with a nonparametric
approach.16

Results
Cohort and outcomes The 6354 individuals in this analysis comprised all individuals
without previous self-reported cardiovascular events who had their risk profiles
measured in 1992/3 and for whom five-year outcomes were available. Participant
characteristics have been described previously.8

Over the five-year follow-up period there were 411 individuals who were recorded as
having a first-ever cardiovascular event (325 male, 86 female). Of the cohort, 33
women and 84 men (1.8% of the total) had missing values of one or more risk factors
and thus risk estimates for these people could not be made. Four of the men but none
of the women with missing data experienced a first-ever cardiovascular event.

Discriminability of the risk equation and charts  The ability of the risk equations to
discriminate between individuals who will have subsequent cardiovascular events and
those who will not have events can be determined using ROC analysis. The area
under the ROC curve (AUC) ranges from 0.5 to 1.0, where 0.5 signifies correct
classification in only 50% of chances, which is no better than chance, and an area of
1.0 signifies perfect classification.

Figure 1 shows the ROC curves for the risk equation, the National Heart Foundation
risk charts and single risk factors, tested against ‘any incident cardiovascular end
point’ for the cohort. Numbers shown on each graph represent selected risk cut-off
points (thresholds) at which each paired value of sensitivity and specificity was
determined. The New Zealand risk charts gave an ROC curve that was very similar to
the risk equation (not shown).

Table 2 shows that the area under the ROC curve is substantially higher for the risk
chart and its corresponding risk equation than for the SBP or TC/HDL risk factors
alone. Age is intermediate between the single risk factors and the risk equation. For
men, the discriminability of the new risk equation for cardiovascular events is
superior to that of SBP or TC/HDL alone. For women, our analysis could detect no
significant difference in discriminability between the risk equation, risk charts or
systolic blood pressure, probably because of the relatively low number of
cardiovascular events.

Table 2. Area under receiver operator characteristics (ROC) curves

Men Women
Mean -CI +CI Mean -CI +CI

Framingham risk equation 19916

New Zealand risk charts
Age
TC/HDL
SBP

0.74
0.73
0.71*
0.63*
0.63*

0.73
0.72
0.70
0.62
0.62

0.75
0.74
0.72
0.64
0.64

0.77
0.78
0.79
0.62*
0.74

0.74
0.75
0.76
0.59
0.71

0.80
0.81
0.82
0.65
0.77

CI = 95% confidence interval; *different from the risk equation (p <0.05)
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Figure 1. Receiver operator characteristics (ROC) curves for men (a) and women
(b) for the Framingham risk equation, blood pressure and cholesterol ratio
(TC/HDL). The numbers beside the graphs indicate risk cut-off points for each
risk factor or the risk equation.
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Figure 2. Sensitivity and specificity of the new risk equations as a function of risk
cut-off (threshold). The broken lines indicate five-year risk thresholds of 10%
and 15%.

Sensitivity, specificity and risk thresholds Figure 2 shows the sensitivity and
specificity of the risk equation as a function of cut-off (risk threshold). At a 15% cut-
off the specificity of the risk equation is over 90% for both men and women although
the sensitivity is only 20% for men and 27% for women. At a lower threshold (eg,
10%) the sensitivity improves at the expense of specificity. Although these
relationships cannot dictate an appropriate threshold, they do show that specificity
becomes poor for thresholds less than 10% and that sensitivity is very poor above the
15% five-year risk cut-off point.
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Discussion
This study shows that a Framingham Heart Study risk equation for ‘any incident
cardiovascular event,’ and the corresponding New Zealand risk charts, provide similar
sensitivity and specificity at clinically useful thresholds (eg, 10–15% five-year risk)
for incident cardiovascular events, despite the approximations inherent in the risk
charts. The equation appears to discriminate better than age in men but not in women,
most likely because of inadequate sample size in women.

We have also shown that the risk equation and the charts have much better
discriminability than the risk factors of either systolic blood pressure or lipid ratio
(TC/HDL). HDL-cholesterol data were available for only 28% of our subjects and a
population average was applied to the remainder. A recent UK study shows that
inclusion of measured HDL-cholesterol instead of a population average in a risk
assessment improves the discriminability of the British risk charts compared with the
Framingham risk equation for coronary events17 and a Canadian study emphasises the
additional discriminability provided by HDL compared with cholesterol alone.18 Our
study may therefore underestimate the discriminability for lipids and also for the risk
equation.

Smoking history and the presence of diabetes were included in the data set and
presumably add to the overall discriminability of the risk equation. Because they take
dichotomous values in the Framingham risk equation, it is not possible to plot
individual ROC curves for them.

Although the risk equation accurately predicts the proportions of men and women
who will have an event,8 it has only modest ability to predict which individuals with
risk greater than any specified threshold will have an event in a five-year period and
therefore would benefit from an intervention such as blood-pressure or lipid-lowering
therapy. Based on our findings, at a 15% risk cut-off, 80% of men who had an event
in the five-year follow-up period would not be classified as high risk, although only
7% who would not benefit from treatment would receive it. Lower thresholds would
improve sensitivity but compromise the specificity of risk stratification.

The overall discriminability (sensitivity and specificity over a range of cut-off points)
of the Framingham risk equation for ‘any cardiovascular event’ is lower than reported
for another Framingham risk equation for coronary deaths in the Lipids Research
Clinics data set (AUC = 0.85).18 There are several possible reasons for this difference:
(1) poorer discrimination for a broad range of end points compared with coronary
deaths;3 (2) application of a risk equation based on 1970s and 1980s data to a 1990s
New Zealand data set; (3) missing data in our cohort, including HDL-cholesterol.
Neural network modelling could potentially improve on the accuracy of risk
stratification, albeit with some loss of transparency and generalisability.19

We may have underestimated the discriminative ability of the risk equation and charts
for several reasons. Non-hospitalised transient ischaemic attack and angina pectoris
were not detected; however, these events are likely to lead to a hospitalised and/or
fatal event that would be detected in national hospital or mortality registers.
Information on ‘ECG left ventricular hypertrophy’ was unavailable; however, this risk
factor is uncommon in individuals without known cardiovascular disease, it is not
included in the current risk charts and it would be impractical to obtain measurements
in general practice. Also, data on HDL-cholesterol concentrations were available for
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only 28% of individuals in our cohort. Finally, lipid ratios were based on a single lipid
test and there is evidence that discriminability can be improved by repeated
measurement of risk factors such as serum lipids.20

ROC analysis alone cannot provide an evidence-based risk threshold for treatment or
further assessment, largely because of resourcing issues. However, our findings show
that a cut-off point of 15% five-year risk equates to the mean five-year risk for our
cohort of New Zealand men aged 60–64 years and women aged about 70 years.8 This
cut-off point is considered by the National Heart Foundation of New Zealand as the
lower border of ‘high’ risk and it is commonly used as the threshold at which general
practitioners should advise drug therapy.4 Although it is associated with good
specificity it appears to have poor sensitivity (Figure 2). Lower thresholds improve
sensitivity but they reduce specificity and thereby increase the cost of treating
individuals who would not benefit much from therapy (false positives) (Figure 2).

It would be useful to develop a risk equation with higher discriminability than the
Framingham equation based on a larger cohort, incorporating family history of
cardiovascular disease and a range of putative novel risk factors such as C-reactive
protein21 in addition to standard risk factors including HDL-cholesterol. The next step
is to base treatment decisions on the capacity to obtain lifetime benefits and on the
cost effectiveness of therapy. Risk equations and other methods of risk stratification
provide the foundation for such methodologies.
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Secondary prevention in coronary artery disease patients in
South Auckland: moving targets and the current treatment
gap
Seifeddin El-Jack and Andrew Kerr

Abstract

Aim To assess secondary prevention parameters in patients with coronary artery
disease (CAD) and correlate them with evolving treatment targets.

Methods We audited baseline and current secondary prevention parameters in
consecutive patients with established CAD who were identified retrospectively after
an acute coronary syndrome (n = 48), recent coronary artery bypass grafting (CABG,
n = 50), or remote CABG (n = 49).

Results  Statins were used by 71% of the whole group and 80% of those whose total
cholesterol (TC) levels exceeded the contemporaneous PHARMAC cut-off point for
statin funding. Thirty seven per cent failed to achieve the New Zealand Heart
Foundation (NZHF) target TC of 3–5 mmol/l current at the time, and 55% exceeded
the National Cholesterol Education Programme and 2002 NZHF Interim Consensus
Statement target of low density lipoprotein (LDL) <2.6 mmol/l. Forty one per cent
had a blood pressure (BP) of >140/90 mmHg, 12% were smokers and 7% not on
aspirin. A minority of patients were on ACE inhibitors (34%) and beta blockers
(45%). Only 30% were non-smokers, on aspirin and met TC and BP targets.

Conclusions  Risk-factor management is sub-optimal in a significant percentage of
secondary prevention patients. Improved statin availability in New Zealand
subsequent to this audit creates the opportunity to reduce the treatment gap.

A wealth of clinical-trial and epidemiological data supports the utility of lifestyle
modification, smoking cessation, anti-hypertensive and lipid-lowering therapy, anti-
platelet therapy and beta blockade in secondary prevention of coronary artery disease
(CAD).1–4 Disappointingly, international and local studies have demonstrated a
significant disparity between ideal secondary prevention and the clinical reality.5–12

The reasons for this ‘treatment gap’ are multifactorial. The 1996 New Zealand Heart
Foundation (NZHF) Guidelines,13 current at the time of this audit, recommended that
lipid-lowering strategies are instigated in patients with proven CAD and total
cholesterol (TC) =5.5 mmol/l, aiming for target TC of 3–5 mmol/l. In December 1998
the New Zealand Government’s pharmaceutical watchdog, PHARMAC, adopted this
level as a cut-off point for funding statins. Following revascularisation (coronary
artery bypass grafting (CABG) or percutaneous coronary intervention), the cut-off
point for funding therapy was TC =4.5 mmol/l. More recently, the European Societies
Guidelines proposed a target low-density lipoprotein (LDL) <3 mmol/l,14 and the
National Cholesterol Education Programme Adult Treatment Panels II15 and III16

(NCEP-ATPII and III) a target LDL <2.6 mmol/l (100 mg/dl).
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From early 2002 PHARMAC no longer required a special authority for prescription of
the statin simvastatin, making it more widely available. In mid 2002 the landmark
Heart Protection Study was published, which provided evidence for benefit from
statin use in patients with CAD regardless of baseline cholesterol levels.17 We are
now in an environment where we have a substantial treatment gap, resulting from a
change in the evidence base, together with the opportunity to close that gap due to a
change in PHARMAC policy.

In 2001 we audited lipid, blood pressure (BP) status, anti-platelet therapy and
smoking status in patients with prior CABG or recent myocardial infarction (troponin-
positive acute coronary syndrome). The aims of this audit were to:

• assess the treatment gap against the contemporaneous treatment targets;

• compare the secondary prevention management in patients who had CABG in
1994, prior to the current lipid guidelines, with more recent cases of CABG;

• compare lipid management in patients with and without cardiac intervention, who
had different PHARMAC eligibility criteria for statins.

We also have the opportunity to estimate how many additional patients should now be
considered for statin therapy because of the Heart Protection Study results and the
change in prescribing limitations for statins.

Methods
Data were collected between May and July 2001 for the retrospective study of three groups of patients.
The first group were consecutive patients who had myocardial infarction (MI) in 1999 who did not
subsequently have coronary intervention, and therefore required a total cholesterol =5.5 mmol/l to
receive a funded statin (recent MI group). The choice of this temporal cohort was to allow time for
risk-factor modification to have been achieved at the time of data collection. The second group were
consecutive patients who had CABG surgery in the year 1999 (recent CABG). The third group were
consecutive patients who had CABG in the year 1994 (remote CABG). The latter were chosen as at
that time the recommendations of the 4S trial were not yet fully implemented.1

The recent MI patients were identified from Middlemore Hospital Coronary Care Unit records, and
patients in the other two groups from the Green Lane Hospital Cardiothoracic Department registry.
Data were obtained from patient records and by contacting general practitioners.
Consecutive patients were screened to obtain 50 patients in each group. Patients were excluded for the
following reasons: death (n = 13), and loss to follow up or significantly incomplete records (n = 30).
After entry into the audit, two patients in the recent MI group were found to be deceased and one
patient in the remote CABG group moved overseas. They were excluded from analysis. Therefore, 147
patients were audited.
For each patient the following data were obtained: updated lipid profiles (within 12 months), last
recorded blood pressure, anti-platelet therapy, and smoking status. In addition, the lipid profiles at the
time of the index event (MI or CABG) were obtained together with HbA1c in known diabetics, and
current use of angiotensin-converting enzyme inhibitors (ACEI) and/or beta-blocker therapy. Left
ventricular (LV) function was noted (LV ejection fraction (LVEF) <50% was considered impaired).
Descriptive data are expressed as mean ± standard deviation. Samples were compared using chi-square
testing. Differences were considered statistically significant for p <0.05.

Results

The clinical characteristics of the 147 patients are summarised in Table 1.
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Table 1. Patient characteristics at baseline

Recent MI
(n = 48)

Recent CABG
(n = 50)

Remote
CABG
(n = 49)

Age (years, ± SD) 59.9 ± 10.9 66.2 ± 10.1 68.7 ± 11.0
Gender (% male) 83 64 69
Ethnicity (%)
Caucasian
Maori
Polynesian
Asian
Indian
Other

73
15
0
4
4
4

82
8
8
2
0
0

84
8
8
0
0
0

Diabetes (%) 19 32 20
Hypertension (%) 54 60 55
Smoking (current) (%)
Unknown

21
0

10
2

4
2

LV function (%)
Normal
Impaired
Unknown

46
19
35

64
20
16

67
6

27

Lipid data Baseline lipid profiles were available in 139 patients (95%). Fasting levels
were available in only 42 out of 147 patients (29%). Current lipid data were available
in all patients. Of these, 113 had levels documented as fasting results. Of the
remaining 34 patients, 28 were on statins of whom 16 had an LDL <2.6 mmol/l. Of
those not on a statin the mean LDL (± SD) was 2.5 (± 0.2) mmol/l, which is lower
than for patients with fasting data (2.8 ± 0.9 mmol/l). Thus, the failure to obtain
fasting data in these patients did not appear to systematically bias the results in the
direction of poorer control. For the purpose of this audit, TC and LDL data were
analysed as a mix of fasting and non-fasting levels. Only fasting triglyceride levels are
reported.

Table 2 shows the group and overall lipid data at baseline and currently. There is no
significant difference in the current lipid fractions between any of the groups. Twenty
nine per cent of our study population were not on a statin medication. Seventeen
patients (12% of the whole group) not on a statin did not meet the contemporaneous
PHARMAC cut-off point. Twenty per cent of those whose TC exceeded the
PHARMAC cut-off point were not on therapy. Forty per cent of those with LDL over
the NCEP target of 2.6 mmol/l and 36% of those over the contemporaneous NZHF
target TC of 3–5mmol/l were not on a statin (Table 3). Conversely, there are many
patients who do not meet target lipid levels despite being on a statin. This is
dependent on the target set. For example, of 77 patients (55%) who do not meet the
NCEP target LDL of <2.6 mmol/l, 46 (60%) are already on a statin.
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Table 2. Mean lipid fractions (mmol/l) both at baseline and currently, and
current use of lipid-lowering therapy

Recent MI
(n = 48)

Recent CABG
(n = 50)

Remote CABG
(n = 49)

All patients

TC at baseline ± SD 5.9 ± 1.4 5.7 ± 1.2 6.4 ± 1.2 6.0 ± 1.3
Current levels ± SD
TC
LDL
HDL
TG

5.0 ± 0.9
2.9 ± 0.8
1.2 ± 0.3
1.9 ± 1.3

4.7 ± 0.7
2.6 ± 0.6
1.3 ± 0.3
1.7 ± 1.0

4.9 ± 1.1
2.8 ± 1.0
1.3 ± 0.3
1.9 ± 1.0

4.9 ± 0.9
2.8 ± 0.8
1.3 ± 0.3
1.8 ± 1.1

Number on a statin (%) 32 (67) 41 (82) 32 (65) 105 (71)
Number on fibrate (%) 3 (6) 2 (4) 3 (6) 8 ( 5)

TC = total cholesterol; LDL = low-density lipoprotein; HDL = high-density lipoprotein; TG =
triglycerides

Table 3. The percentage of patients not achieving defined guideline targets
(mmol/l) and their use of statins

TC >5 TC =4 LDL =2.6 LDL =3 HDL =1 TG >2
All patients (%)
Patients on statin (%)

37
64

87
71

55
60

31
50

26
66

35
82

TC = total cholesterol; LDL = low-density lipoprotein; HDL = high-density lipoprotein; TG =
triglycerides

Attainment of lipid targets (Table 4) As expected, the more rigorous targets are met
by fewer patients. Whilst 69% met the European Cardiac Society LDL target of <3.0
mmol/L, only 45% meet the more rigorous NCEP target of <2.6 mmol/l and only 13%
meet the TC target of <4 mmol/l from the NZHF 2002 Interim Consensus Statement
for the Management of Dyslipidaemia.18

Table 4. Patients meeting risk-factor targets

Target Recent MI
%

(n = 48)

Recent CABG
%

(n = 50)

Remote CABG
%

(n = 49)

All
%

(n = 147)
TC =5.0
TC <4.0
LDL <2.6
LDL <3
HDL >1
TG <2

53
13
27
60
68
73

70
10
55
79
76
66

70
17
53
68
76
67

63
13
45
69
74
69

Non-smoking
BP <140/90

79
69

90
56

96
53

88
59

TC = total cholesterol; LDL = low-density lipoprotein; HDL = high-density lipoprotein; TG =
triglycerides
NB: lipid targets in mmol/l; fasting TG levels available in 111 patients
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CABG patients were more likely to attain a TC =5 mmol/l and LDL <2.6 mmol/l than
those who had MI without revascularisation (p = 0.052 and 0.005 for TC and LDL
respectively). The overall use of statins, however, was not significantly different
between the two groups (p = 0.374)

Other secondary prevention factors Eighty eight per cent of the overall group were
currently non-smokers; however, 23% of the recent MI group were continuing to
smoke. This was a higher rate than for CABG patients (p = 0.014).

Mean BP (± SD) for the whole group was 135/78 (± 16/9) mmHg. The target BP of
140/90 was not met in 41% of patients. There was no significant difference between
CABG and MI patients (p = 0.100).

Data on HbA1c were available in 28 of 35 diabetic patients (80%). The mean HbA1c
(± SD) was 7.5% (± 1.5) and 61% of patients had a sub-optimal HbA1c level above
7%.

Data regarding anti-platelet and ACEI usage were available in all patients and in 146
patients for beta blockers. Ninety three per cent were on aspirin (of the 10 patients not
on aspirin, one was on warfarin and another had experienced a previous haemorrhagic
stroke), 34% on an ACEI and 45% on a beta blocker. Beta blockers were used more
frequently in MI patients than those who had CABG (p = 0.008). There was no
significant difference in the use of ACEI (p = 0.267). In patients with LV impairment
(23 out of 104 patients with documented LV function) only 70% were on ACEI and
43% on beta blockers.

All targets met The AHA/ACC set secondary prevention targets, which include LDL
<2.6 mmol/l, BP <140/90 and a mandatory anti-platelet agent and non-smoking.19 Of
the 140 patients for whom all these data were available, only 31 (22%) met all targets.
This analysis excludes other possible targets including other lipid fractions, HbA1c,
ACEI and beta-blocker use, and weight reduction, which if included would reduce
this figure further. Using the contemporaneous NZHF target TC of 3–5 mmol/l, only
44 patients (30%) met all targets.

Discussion
In this group of patients with known coronary artery disease, 55% had an LDL
cholesterol =2.6 mmol/l, 37% a TC >5 mmol/l, 41% had BP >140/90 mmHg, 12%
still smoked and 7% were not on anti-platelet therapy. Only 30% of patients (44/147)
met all secondary prevention targets at the time the audit was conducted. There is a
formidable gap between ideal management of risk factors for cardiovascular disease
and the clinical reality. The reasons for this treatment gap are clearly multifactorial
and include patient, doctor, cultural and organisational/government factors. Similar
results were reported in recent European and North American studies looking at
secondary prevention profiles.7–12

A relatively high percentage (71%) of the whole group were on a statin. Thirteen
patients from the recent MI group (27%) whose total cholesterol levels exceeded the
PHARMAC cut-off point are now eligible for treatment on the NZHF 2002 Interim
Consensus Statement for the Management of Dyslipidaemia. The recent Heart
Protection Study results suggest that all patients included in this audit would benefit
from statin treatment. With the recent liberalisation of statin availability in NZ this is
an important gap that can be closed. Of concern, we found that some patients were not
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on a statin despite appearing to meet PHARMAC cut-off points. A further problem is
the number of patients who do not achieve target lipid profiles despite being on a
statin, suggesting that they may benefit from more aggressive pharmacological and
lifestyle intervention.

Only 34% of patients were taking an ACEI. The recent HOPE study suggests that
most if not all these patients would benefit from an ACEI.20 This and the modest use
of beta blockers are other important treatment gaps to be closed.

These results may not be representative of our general population with CAD, as two
thirds of our study group were CABG patients and therefore statin use and other
secondary prevention could be better than in the non-intervention population.
Although not all reaching statistical significance, the data suggest this. For instance,
82% of the recent CABG patients were on statins as opposed to 67% of the recent MI
patients. Furthermore, 87% of patients in the recent CABG group with a TC
=5mmol/l were on statins compared with 54% of the patients in the recent MI group
with the same TC.

Also risk-factor modification seems to be more effective in the CABG groups, with a
TC =5 mmol/l achieved in 70% compared with 53% in the non-interventional group
(p = 0.052). An LDL <2.6 mmol/l was achieved in 54% of CABG patients but only
27% of the recent MI patients (p = 0.005). This may result from the more lenient
PHARMAC statin eligibility criteria for CABG patients prevailing at that time, but
other unmeasured factors such as differential compliance with lifestyle management
may explain the difference. This is suggested by the finding that smoking was less
common in CABG patients than those with MI (93% versus 79%, p = 0.014).

We found that the risk-factor management of patients who had their CABG operations
in 1994 was similar to more recent patients. These patients were operated on before
the 4S trial, which made statin use mandatory in many of them.1 This may partly
reflect survivor bias but suggests that these patients’ GPs are modifying treatment
appropriately as evidence changes.

This study also illustrates an important problem in measuring the treatment gap:
deciding on appropriate targets. It is relatively easy to set a target for binary risk
factors such as smoking; it is much harder to set a target for lipid levels or blood
pressure where there are few data to support a particular target level. For instance in
the Heart Protection Study, patients with baseline LDL cholesterol of <2.6 mmol/l,
the NCEP target, benefited from addition of a statin. This leads to inconsistency in
target setting with major implications when the treatment gap is being assessed. For
example, in this audit 63% reached the 1996 NZHF target TC of =5.0 mmol/l, 69%
reached the European Cardiac Society target LDL of <3.0 mmol/l, 45% reached the
NCEP target of <2.6 mmol/l and only 13% reached the recent NZ consensus target
TC of <4.0 mmol/l.

Improved strategies to improve risk-factor management in these patients are needed.
These include using information technology to disseminate patient-specific,
guideline-based treatment recommendations across primary and secondary care, and
specifically funding GPs to more actively manage patients whose risk factors are sub-
optimally controlled.
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In this retrospective analysis some patients were not included due to death,
incomplete records or other loss to follow up. This was most frequent in the early
CABG group and it is likely that the treatment gap is even greater in those lost to
follow up. The resulting survivor bias may have led to an overestimation of the
adequacy of secondary prevention in this group. The study is underpowered to
conclusively show a difference in secondary prevention between early and late CABG
groups, and the MI and CABG groups, respectively.

In summary, risk-factor management is sub-optimal in a significant proportion of
secondary prevention patients. The treatment gap may be greater in those with CAD
who have not had a cardiac intervention. Improved strategies to improve risk-factor
management in these patients are needed.
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Upward trends in the incidence of neck of femur fractures in
the elderly
Shaun Stephenson, John Langley, John Campbell and William Gillespie

Abstract

Aim A recent paper by Fielden and colleagues1 suggested the incidence of neck of
femur fractures among those aged 65 years and older underwent a much smaller
increase during the 1990s than had previously been predicted. Given the importance
of neck of femur fractures in New Zealand we sought to re-examine the conclusions
of Fielden and colleagues, paying close attention to case selection.

Methods Cases were selected from patients discharged by New Zealand public
hospitals, with close attention paid to the inclusion criteria. Readmissions and day
patients were excluded.

Results  Twenty eight per cent of the cases we identified were excluded as either
readmissions or day patients. The resulting yearly incidence estimates were generally
lower than those reported by Fielden and colleagues but the upward trends in
incidence were stronger. Similarly, our estimates of the trends in age-specific rates for
women showed the decline in these rates to be much less significant than that reported
by Fielden and colleagues.1

Conclusions  Age-group-specific rates of neck of femur fracture have not declined as
much as Fielden and colleagues suggested. Case selection can have a significant
effect on estimated incidence and trends derived from hospital data.

Fielden and colleagues recently reported that between 1988 and 1999 there had been
only a minor increase for women and a modest increase for men in the incidence of
neck of femur fractures among those 65 years of age and over.1 They also reported
that for both women and men age-group-specific incidence rates had decreased over
the period, though these declines were significant only for women. Their study was
based on patients discharged from public hospitals.

The rates reported by Fielden and colleagues were significantly lower than those
predicted in an earlier report.2 They suggested that it was not immediately apparent
why this was the case. Possible explanations included the impact of a number of
prevention strategies, such as improved diet and increased exercise, fall-prevention
programmes, and hormone replacement therapy. They concluded that, in the absence
of nationally agreed, implemented, and evaluated strategies, it was not possible to
draw definitive conclusions about the impact these strategies may have had. The
question as to why the rates had not increased as predicted remains unanswered.

When observed effects are not as predicted, consideration should be given to the
validity of the predictive model and whether there was measurement error. There is a
strong case, for example, for considering the effect on public hospital discharge-based
injury rates of whether one includes readmissions in the estimates.3 Fielden and
colleagues did not provide such detail on their case selection procedures.1 Given the
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absolute size of the neck of femur fracture problem in New Zealand, and the
implications of changes in incidence rates for prevention and health service delivery,
we sought to re-examine the incidence of this problem paying particular attention to
case selection.

Methods
Electronic data files were obtained from the New Zealand Health Information Service (NZHIS) for all
injury discharges from public hospitals in New Zealand for the period from 1988 to 1999. We did not
include discharges from private hospitals as data were unavailable for the period from 1996 onwards
and few neck of femur fractures in the elderly are treated in the acute phase in private hospitals. For
example, in 1995 only 31 cases of neck of femur fracture involving patients aged 65 years and over
were reported by private hospitals, not all of whom would have been acute admissions.4

In this data set, diagnoses were coded according to two derivatives of the ninth edition of the
International Classification of Diseases (ICD-9),5 namely ICD-9-CM6 and ICD-9-CM-A.7 Discharges
from the second half of 1999 were originally coded according to ICD-10-AM8 and then mapped back
to ICD-9-CM-A by NZHIS to generate the equivalent ICD-9-CM-A diagnosis. The NZHIS data set
allows for the recording of multiple diagnostic codes on discharge. Each diagnostic code has an
accompanying short-text description (up to 50 characters) that may provide extra detail on the nature of
the diagnosis. Our analysis was restricted to examining a maximum of four diagnostic codes for each
case. It was considered highly unlikely that any case would have a diagnosis of neck of femur fracture
that lay outside the first four diagnoses.
From this data set, all persons 65 years of age and older who were discharged alive or dead and who
had a diagnosis of ‘820: Fracture of the neck of the femur’ were selected. It has been previously
recommended, when using the NZHIS data for injury epidemiology, that cases should be selected on
the basis of their principal diagnosis only (ie, primary reason for admission).9 This recommendation
was made on the grounds that, for cases that had a disease as a principal diagnosis and injury as the
second or subsequent diagnosis, it would be difficult to determine, in many cases, whether they would
have been admitted to hospital if they only had the injury. This problem should not exist for neck of
femur fractures, as all persons with this condition would require and receive inpatient treatment.
Grimley Evans and colleagues have suggested including cases with a diagnostic code of ‘821: Fracture
of other and unspecified parts of femur’ in estimates of hospitalised neck of femur fracture. They
reviewed cases with this code and found many had neck of femur fractures.10 We took a more
conservative approach, including only those cases with a diagnostic code of 821 where the electronic
text description of the diagnosis mentioned neck of femur. A small number of cases with diagnoses of
‘804: Multiple fractures involving skull or face with other bones’, ‘827: Other, multiple, and ill-defined
fractures of lower limb’ or ‘828: Multiple fractures involving both lower limbs, lower with upper limb,
and lower limb(s) with rib(s) and sternum’, where the text description of the diagnosis included
mention of a neck of femur fracture, were also selected.
Given that people can be admitted to hospital for the treatment of injury in both the acute and
rehabilitative phases, it is important to be able to differentiate between the two. Failure to do so could
produce a substantial error in the estimate of person-based injury incidence, if the data set being
examined contained individuals who have had a series of readmissions for ongoing rehabilitation.9

Readmission status was determined using four data elements available in the NZHIS data since 1989.
These data elements were: a unique personal identifier (National Health Index (NHI) number), date of
injury, date of admission, and date of discharge. It has been shown previously that reasonably accurate
estimates of readmission status can be derived by coding all cases with the same NHI number and date
of injury as a case with an earlier date of admission as readmissions.11 Nevertheless, to allow for
incorrect and missing dates of injury, where two cases were identified with the same NHI number and
one case had a date of admission within one day of the date of discharge of the other case, the former
case was coded as a readmission. All readmissions have been excluded.
Day patients, that is cases who were discharged the same day they were admitted, have been
inconsistently recorded over time in the NZHIS data.9 Hence, in order to produce a consistent data set,
all day patients who did not die in hospital have been excluded.
Annual mid-year population estimates based on the 1986, 1991 and 1996 Censuses were obtained from
Statistics New Zealand for the purpose of calculating incidence rates. Poisson regression was used to
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test for changes in the incidence and age-group-specific incidence rates of neck of femur fractures over
time. A scale factor was fitted to adjust for possible overdispersion. Trends are reported as (RR = a, ?2

= b, p = c), which indicates a relative rate of ‘a’, a ?2 value for the significance of the trend of ‘b’, and a
p value of ‘c’. The relative rate is the estimated rate for a year relative to the previous year. For
example, a relative rate of 0.986 indicates each year’s estimated rate was 98.6% of the previous year’s
rate. Fielden and colleagues provided the data used in their earlier study.1

Results
We identified 45 297 potential cases for the study period, of whom 12 695 (28%)
were excluded as either readmissions or day patients. Hence, we estimate the
incidence of neck of femur fractures resulting in hospitalisation occurring to New
Zealanders aged 65 years and over during the period 1988 to 1999 was 32 602 cases.
The diagnostic codes for all potential patients are shown in Table 1.

Table 1. Neck of femur fracture hospitalisations for those aged 65 and older by
diagnostic code and admission status

Diagnosis Total
identified

Readmissions/
day patients

Retained

820
821
827
828

804

Fracture of the neck of the femur
Fracture of other and unspecified parts of the femur
Other, multiple, and ill-defined fractures of lower limb
Multiple fractures involving both lower limbs, lower
with upper limb, and lower limb(s) with rib(s) and
sternum
Multiple fractures involving skull or face with other
bones

44 624
192
40
437

4

12 534
49
8

103

1

32 090
143
32
334

3

Total 45 297 12 695 32 602

Figures 1 and 2 show yearly estimated incidence of neck of femur fracture cases
identified for the period 1988 to 1999 using our selection criteria and the data
supplied by Fielden and colleagues for women and men respectively. For both women
and men our selection criteria generally resulted in a lower estimate of the incidence
in each year but a stronger upward trend over the period than found by Fielden and
colleagues.1 The upward trends in incidence for both women and men using our
selection criteria were highly significant (women: RR = 1.018, ?2 = 53.4, p <0.0001;
men: RR = 1.034, ?2 = 113, p <0.0001). Those for the data from Fielden and
colleagues1 were also significant (women: RR = 1.004, ?2 = 5.89, p = 0.0152; men:
RR = 1.018, ?2 = 11.0, p = 0.0009).

The trends in age-group-specific incidence rates of neck of femur fracture cases for
women are shown in Figure 3. The rates for all age groups declined over the period,
with the strongest declining trends being in the 70–74 and 75–79 age groups. The
trends for all age groups except 65–69 were significant.
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Figure 1. Incidence of neck of femur fracture hospitalisations for women aged 65
years and over, 1988–1999
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Figure 2. Incidence of neck of femur fracture hospitalisations for men aged 65
years and over, 1988–1999
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Figure 3. Incidence rates of neck of femur fracture hospitalisations by age group
for women, 1988–1999
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Figure 4. Incidence rates of neck of femur fracture hospitalisations by age group
for men, 1988–1999
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The trends in age-group-specific incidence rates of neck of femur fracture cases for
men are shown in Figure 4. The rates for the younger age groups, 65–69, 70–74, and



NZMJ 7 November 2003, Vol 116 No 1185 Page 6 of 8
URL: http://www.nzma.org.nz/journal/116-1185/665/ © NZMA

75–79, have declined slightly, while those for the older age groups, 80–84 and 85+,
have increased slightly. None of these trends were significant. The magnitude and
significance of trends for women and men are summarised in Table 2. All of the fitted
models appeared to fit the data reasonably well.

Table 2. Trends in incidence rates of neck of femur fracture hospitalisations by
age group and gender, 1988–1999

95% confidence intervalAge
(years)

Relative rate
Lower limit Upper limit

p value

Women
65–69
70–74
75–79
80–84
85+

0.986
0.972
0.981
0.988
0.989

0.969
0.958
0.974
0.977
0.980

1.003
0.986
0.988
1.000
0.998

0.098
0.000
0.000
0.040
0.017

Men
65–69
70–74
75–79
80–84
85+

0.991
0.988
0.993
1.002
1.005

0.970
0.965
0.974
0.993
0.996

1.013
1.011
1.013
1.011
1.013

0.424
0.303
0.488
0.632
0.265

Discussion
Though both our selection criteria and those of Fielden and colleagues1 result in an
upward trend in the incidence of neck of femur fractures over the period, the trends
observed, for both women and men, using our criteria were considerably stronger.
Similarly, our estimates of the trends in age-specific rates amongst women showed
the decline in these rates to be much less significant than that reported by Fielden and
colleagues.1

There were three differences in the selection criteria used in this paper compared with
those of Fielden and colleagues.1 These were our inclusion of diagnostic codes apart
from 820, our inclusion of cases with second or subsequent diagnoses of neck of
femur fracture, and our exclusion of readmission and day patients. There were 512
cases in our data set with diagnostic codes apart from 820, 1763 cases with non-
principal neck of femur diagnoses, and 12 695 cases excluded as readmission or day
patients. Hence, most of the differences, both in incidence and incidence rates,
between our results and those of Fielden and colleagues1 were due to our exclusion of
readmissions and day patients. As our results show, failure to consider these cases can
produce significant errors in estimates, which may in turn have policy implications for
prevention and health service delivery.

This study relies on neck of femur fractures being coded accurately in hospital records
throughout the study period. No published studies have assessed the accuracy of this
coding in New Zealand.

It should be noted that ideally neck of femur fracture incidence estimates should
include all people who suffer the injury but die without being admitted to hospital.
For New Zealand, it is difficult to produce an accurate estimate of the size of this



NZMJ 7 November 2003, Vol 116 No 1185 Page 7 of 8
URL: http://www.nzma.org.nz/journal/116-1185/665/ © NZMA

group, as injury diagnoses have traditionally not been recorded for deaths. Most neck
of femur fractures in those aged 65 and over are a result of falls. There were 1805
cases of falls resulting in death for 1988 to 1998, some of whom would not have been
hospitalised.12

In order to make predictions of future neck of femur fracture incidence it is important
to exclude readmissions and day patients, identify deaths outside hospital and
consider the potential for differing incidence rates between birth cohorts. Birth cohort
effects may substantially influence predictions.13

In conclusion, New Zealand has faced an increasing morbidity burden throughout the
1990s due to neck of femur fractures amongst those aged 65 years and older. This is
attributable to increasing numbers of elderly people in the population rather than
increased risk.
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A case of QT-interval prolongation precipitated by
azithromycin
Naohisa Matsunaga, Yasuhiro Oki and Alejandro Prigollini

Azithromycin is a widely used antibiotic with minimal side effects. We describe a
patient who developed a significant QT-interval prolongation as an adverse effect of
azithromycin, and review past reports of QT prolongation precipitated by macrolides.

Case report
A 51-year-old, African-American male with a history of dilated cardiomyopathy
secondary to alcohol abuse presented with a two-day history of fever, productive
cough and shortness of breath. He denied drug abuse, and other symptoms including
chest pain or palpitations. Stress echocardiogram performed seven months prior
showed global hypokinesis and dilatation of left ventricle with no evidence of
ischaemia.

Upon presentation, the patient’s blood pressure was 126/72 mmHg, heart rate 90 bpm,
respiratory rate 26 pm, temperature 38.1 °C, and SpO2 was 93% on room air. He had
left basal crackles but no signs of right ventricular failure. Chest X-ray revealed new
left basal opacity. White blood cell count was 16.1/mm3, 93% of which were
neutrophils. Arterial blood gas showed pH of 7.49, pCO2 35, pO2 61, HCO3 26, SaO2

93% on room air. Electrocardiogram (EKG1, Figure 1) on admission revealed normal
sinus rhythm at 100 bpm, QT 360 msec, QTc 460 msec, and widespread T wave
inversion was noted. The patient was admitted with community-acquired pneumonia
and started on ceftriaxone intravenous 1 g daily and azithromycin intravenous 0.5 g
once followed by oral 0.25 g daily.

Figure 1. Electrocardiogram on admission (EKG1)



NZMJ 7 November 2003, Vol 116 No 1185 Page 2 of 3
URL: http://www.nzma.org.nz/journal/116-1185/666/ © NZMA

Six hours after receiving second doses of antibiotics, the patient developed mild
palpitation, which resolved in seconds. Vital signs were stable. Electrocardiogram
(EKG2, Figure 2) showed normal sinus rhythm, rate 60 bpm, QT 720 msec, QTc 680
msec with deep, inverted T waves. Serum electrolytes were normal. The patient was
administered 2 g of magnesium sulfate intravenously and placed on telemetry.
Azithromycin was suspected to have induced QT prolongation and was discontinued.
Ceftriaxone was continued. Myocardial infarction was excluded by serial negative
troponin I measurement and serial electrocardiograms.

Figure 2. Electrocardiogram after commencing azithromycin (EKG2)

Sputum and blood cultures performed on admission remained negative. The patient’s
fever and cough improved with ceftriaxone followed by oral cefpodoxime. Three days
after discontinuation of azithromycin, QT and QTc returned to 470 msec and 464
msec, respectively. There has been no recurrence of QT prolongation to date.

Discussion
Azithromycin is an azalide, a subclass of macrolide antibiotics derived from
erythromycin, and is reported to be better tolerated than the other macrolides.1 It is a
relatively new macrolide and now widely used both intravenously and orally for
community-acquired pneumonia, bronchitis, Helicobacter pylori  infection and other
infections.

Reports of azithromycin-induced QT prolongation are limited, although QT
prolongation is one of the known side effects of other maclorides,2–4 which could lead
to torsade de pointes (polymorphic ventricular tachycardia) and sudden death. In
animal studies, high serum levels of azithromycin induced QT prolongation, but
azithromycin is thought to have less proarrythmic potential than erythromycin or
clarithromycin.5 To our knowledge, there are two past case reports of QT
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prolongation induced by azithromycin in humans.  Samarendra et al reported a case of
QT prolongation induced by combined use of amiodarone and azithromycin.6

Arellano-Rodrigo reported torsade de pointes and cardiorespiratory arrest induced by
azithromycin in a patient with congenital long QT syndrome.7

Our patient might have had underlying conduction abnormalities associated with
alcoholic dilated cardiomyopathy with a baseline QTc of 460 msec. Since QTc
became 680 msec about 30 hours after initiating the antibiotic therapy, it was highly
likely that azithromycin precipitated the prolongation of QT interval. Ceftriaxone,
which has not been reported to precipitate QT prolongation either as a single agent or
in combination with other drugs, was continued and QT prolongation resolved after
discontinuation of azithromycin. We found no other cause of QT prolongation.

In summary, we have described a case of significant QT prolongation associated with
the use of azithromycin, which occurred in a patient with pre-existing dilated
cardiomyopathy. We should be aware of this potentially lethal side effect of
azithromycin, which is now one of the most commonly used antibiotics in daily
patient care.
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Myopericarditis associated with ulcerative colitis
George Anagnostopoulos, George Margantinis, Stavros Tsiakos, Panagiotis
Kostopoulos, Athanassios Pantes and Dimitrios Arvanitidis

Extraintestinal manifestations are common complications of inflammatory bowel
disease (IBD); however, cardiac involvement has rarely been reported. Acute
pericarditis is the most common cardiac abnormality (70%), followed by myocarditis
(10%).1 The same complications have been reported with IBD treatment, especially
when this involves drugs containing 5-aminosalicylic acid,2–3 or azathioprine.4 We
describe a patient with ulcerative colitis (UC) who was not taking any 5-
aminosalicylic acid drugs and developed myopericarditis.

Case report
A 32-year-old man with a seven-year history of ulcerative pancolitis was admitted to
our hospital due to worsening bowel symptoms (six to eight episodes of bloody
diarrhoea per day), fever, dyspnoea and chest pain. The patient had been treated with
mesalamine until six months prior to admission, when he had stopped taking the drug,
on his own initiative, because he had no bowel symptoms for a long time. Chest X-ray
was normal. Electrocardiogram revealed ST segment elevations in the anterior chest
leads. Serum electrolytes were normal. An echocardiogram demonstrated pericardial
effusion, as well as hypokinetic anterior and septal wall motion. Ejection fraction was
40%. C-reactive protein was raised (153 ng/ml). Creatine phosphokinase, C3, C4, and
immunoglobulin E were normal. Viral serology showed no evidence of recent viral
infection. Rheumatoid factor, antinuclear antibodies, antineutrophilic cytoplasmic
antibodies, and antibodies against Chlamydia and Borrelia were negative. Intravenous
administration of prednizone 50 mg/day was instituted. He was discharged seven days
later, with a regimen of 30 mg/day of oral prednizone, with complete resolution of his
fever, bloody diarrhoea, and chest pain. Steroids were gradually tapered. Six months
after discharge, the patient is well and his electrocardiogram and echocardiogram are
normal. He is currently on a daily maintenance dose of 3 g of mesalamine.

Discussion
Cardiac abnormalities in IBD are very rare. They include acute pericarditis,1,5

myocarditis,6 myopericarditis,7 conduction defects,8 and cardiac tamponade.9 Acute
pericarditis is the most common cardiac complication of IBD. It is more common in
UC than Crohn’s disease, and it is usually associated with increased colonic
inflammation. Pericarditis usually occurs with flares, but has also been reported to
precede the gastrointestinal presentation of IBD by as long as two years. Rheingold
described a case of acute pericarditis presenting after colectomy in a patient with IBD,
with resolution after the inflamed rectum was surgically removed.5 Clinical features
of pericarditis in IBD vary from pleuritic chest pain with fever and pericardial rub, to
pericardial effusion causing cardiac tamponade.

In a study by Cooper et al, among 86 patients with idiopathic giant-cell myocarditis,
five of the patients had IBD, and this was the most common associated disorder.10 In
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all cases the diagnosis of idiopathic bowel disease preceded the onset of clinical
myocarditis by several years.

Drugs (sulphasalazine, mesalamine, azathioprine) have also been implicated in the
aetiology of pericarditis.2–4 Sulphasalazine-induced acute pericarditis often presents as
lupus-like syndrome with concurrent arthralgias and skin rash.3 These patients may
have elevated erythrocyte sedimentation rate, and positive antinuclear antibodies.
Others have suggested that, similar to sulphonamides, sulphasalazine may unmask
latent lupus.3 There is also evidence that mesalamine can cause pericarditis or
myocarditis. Proposed mechanisms of mesalamine-induced pericarditis include a
direct cardiotoxic effect, cell-mediated hypersensitivity, IgE-mediated allergic
reaction, and a humoral antibody response.1 Our patient was not receiving any of
these drugs since he had stopped his treatment on his own initiative.

In conclusion, our case further supports the suggestion that serious cardiac
complications may be associated with IBD. Clinicians should not only be aware of the
potential cardiac complications of IBD but also of options for therapy.
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The lust for operation
This extract is taken from an article by Dr Hatherley, Wanganui, published in the New Zealand Medical Journal 1903,
 Volume 3 (10), p247–54
There is a commercial as well as a professional aspect of this lust for operation, for in a great many diseases it is
 infinitely more remunerative to operate than not to operate. The case may be summed up as one of large profits against
 small ones. This matter of large profits constitutes a dangerous inducement to abandon the practice of medicine, and to
 cultivate almost exclusively the practice of surgery. The fees charged for surgical work are out of all proportion to those
 which are claimed for medical. Patients who will cheerfully impoverish themselves to enjoy the luxury of being
 repaired by a surgeon, who are ready to scrape together anything from a ten-pound note to a hundred guineas, and think
 the money well spent, will complain bitterly about the exorbitant charges of the doctor who tides them over a dangerous
 illness for a few guineas.
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1

Inexpensive electrocardiogram (ECG) storage on a hospital computer network.
A W Hamer, P S Astridge, K McRoberts, I M Hunt, K J de Bruijn, C A
Johansen, S C White. Department of Medicine, Nelson Hospital, Nelson.

Introduction Rapid access to previous ECGs is an essential requirement in the
management of patients presenting with cardiac events. We aimed to develop an
inexpensive storage system within our hospital computer network.

Methods Nelson Hospital has only Hewlett Packard (HP) and Quinton ECG
equipment with electronic storage capabilities. A single computer-licensed ECG
software package was purchased from HP as the cost of their network-based storage
system was prohibitive. Print capture ‘Amyuni pdf Converter’ software, which
redirects a print output and converts the information to a portable document file (pdf),
was also purchased. An Access database was created to manage the ECG files that are
available over the hospital intranet via Adobe Acrobat Reader.

Results All ECGs are now downloaded onto the network, National Health Index
(NHI) numbers are validated through our patient management system, Oracare, and
any invalid numbers are then manually corrected. ECGs are rapidly accessible at any
hospital network computer by entering patient name or NHI number. Since January
2001 over 16 000 ECGs have been stored using less than one gigabyte of storage. All
data are transferable to any network upgrades or larger database that may be required
in the future. Software purchases totalled $2300 and the project took 40 hours of
hospital-programmer time.

Conclusions Inexpensive hospital network ECG storage is possible and has
advantages over expensive proprietary systems offered by ECG-machine
manufacturers. A standard ECG storage format is required to allow network storage to
evolve.
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2

Survey of acute coronary syndrome management in the Middlemore Hospital
Coronary Care Unit. A Gao, S P Wong, S Watson, A J Kerr. Cardiology
Department, Middlemore Hospital, Auckland.

Introduction We undertook a survey of management of patients with acute coronary
syndrome (ACS) admitted to the Middlemore Hospital Coronary Care Unit in order to
recognise our practice and compare it with international guidelines.

Methods Data were prospectively collected on all patients admitted with ACS
between September and December 2002 and an audit of the data undertaken.

Results There were 203 patients: 146 (72%) males, mean age 60 ± 13.11 years, 113
(56%) Caucasians, 29 (14%) Pacific Island, 22 (11%) Indian, 20 (10%) Maori and
four (2%) Asians. Eighty two (40%) had ST-elevation myocardial infarction
(STEMI), 97 (48%) non-ST-elevation MI (NSTEMI) and 22 (11%) unstable angina
(UA). Fifty six (68%) STEMI patients received thrombolysis (51 streptokinase). Low-
molecular-weight heparin was used in 91% of the NSTEMI group and 77% of the
UA, while unfractionated heparin was used in 22% NSTEMI and 6% UA. Aspirin
was given in 96% STEMI, 91% NSTEMI and 91% UA. Overall, 9% of patients
received clopidogrel and none glycoprotein IIb/IIIa inhibitors. Inpatient coronary
angiography was undertaken in 88 patients (STEMI 38 (46%), NSTEMI 41 (42%)
and UA 9 (41%)). Length of stay for these patients was 4.1 ± 2.5 days. Inpatient
revascularisation was undertaken in 50 (25%) (21 percutaneous, 29 surgical). In-
hospital mortality occurred in five patients (2%), stroke in none, severe bleeding in
none, and cardiogenic shock in 12 (6%).

Conclusions  Mortality and morbidity rates for ACS patients were low. Maori and
Pacific Islanders were under-represented. Available medical treatment conformed to
international guidelines, but recommended antithrombotic treatment, coronary
angiography and revascularisation rates were sub-optimal.

3

Clinical safety of a chest pain assessment unit for low-risk chest pain admissions.
C M Young, I G Crozier, C Cruickshank, H Ikram. Department of Cardiology,
Christchurch Hospital, Christchurch.

Introduction Our institution has established a chest pain assessment unit (CPAU) to
streamline assessment of patients without prior history of coronary artery disease or
high-risk clinical features at time of presentation. The protocol-driven system includes
baseline and eight-hour troponin T and ECG, with a pre-discharge treadmill test in
most patients.

Methods We audited the first six months of CPAU admissions to assess rates of
major adverse cardiac event (MACE) at six months of follow up.

Results 232 patients (122 male, mean age 53 years) were admitted to CPAU. A final
diagnosis of acute coronary syndrome (ACS) was made in 21 (9.1%) patients,
including six patients (2.6%) with acute myocardial infarction (AMI). Five patients
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who were inappropriately admitted to CPAU and seven patients who are resident
outside North Canterbury were not included in event analysis.

Event Within 30
days*

30–90 days* 90 days –
6 months*

Readmission: AMI
Readmission: non-AMI ACS
Readmission: heart failure
Readmission: non-ACS chest pain
Coronary angioplasty
Coronary bypass graft surgery

0
1 (1)

0
2 (0)
5 (5)
1 (1)

1 (0)
1 (1)

0
0

1 (0)
1 (1)

0
0
0

2 (1)
0
0

*numbers in parentheses are those in each group who left CPAU at index admission with a diagnosis of
ACS

Conclusions Patients managed in CPAU and discharged with a diagnosis of non-
cardiac pain have a very low event rate at six months, indicating high safety of the
rapid-assessment protocol.

4

Measurement of homocysteine and hsCRP in low-risk chest pain admissions does
not predict the presence of acute coronary syndrome. C M Young, I G Crozier,
C Cruickshank, H Ikram. Department of Cardiology, Christchurch Hospital,
Christchurch.

Introduction Homocysteine (HCy) and high-sensitivity C-reactive protein (hsCRP)
are independent risk factors for the development of cardiovascular disease. In
addition, an elevated hsCRP predicts poor prognosis in acute coronary syndrome
(ACS). The aim of this study was to determine if either assay predicted a final
diagnosis of ACS in patients presenting to a chest pain assessment unit (CPAU) that
caters for those with no prior known coronary disease or high-risk clinical features at
presentation.

Methods Fasting HCy was measured in 210 CPAU patients, and hsCRP in 222.
Presence of an active inflammatory disorder or recent infection excluded analysis of
hsCRP in 22 patients. Admissions were assigned a final diagnosis of ACS (troponin T
negative), AMI, or non-cardiac cause.

Results Mean HCy was no different in the ACS (including AMI, n = 21) than the
non-ACS group (n = 189) at 10.5 and 10.1 µmol/l respectively (p = 0.73).

Median hsCRP was higher in the AMI (n = 4) group at 4.0 mg/l, but this did not reach
statistical significance compared with the medians of 2.3 mg/l in the troponin-
negative ACS group (n = 14, p = 0.91) and 1.6 mg/l in the non-cardiac group (n =
182, p = 0.36). The difference between the median hsCRP of the troponin-negative
ACS group and that of the non-cardiac group was also not statistically significant (p =
0.11).

Conclusion Routine measurement of homocysteine and hsCRP in low-risk chest pain
admissions was not shown to be useful for predicting the presence of ACS during that
admission.
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5

Planned pregnancy in a heart-transplant recipient. C A Wasywich1, H Gibbs1, H
A Coverdale1, L Wilkinson2, P N Ruygrok1. 1Department of Cardiology;
2Maternal-Foetal Medicine, Green Lane and National Women’s Hospital,
Auckland.

Introduction This report describes the case of planned pregnancy in a heart-
transplant recipient and highlights important management issues in this patient group.

Case report A 27-year-old woman underwent heart transplantation for dilated
cardiomyopathy in 1997. Post-transplant progress was unremarkable. In 2001 she and
her husband discussed with the transplant team the possibility of the couple having
children. After extensive discussion the patient became pregnant. Cardiac assessment
prior to conception was unremarkable.

Pre-pregnancy medications included prednisone, cyclosporin and azathioprine,
diltiazem, felodipine, and simvastatin. Simvastatin was stopped as there is no
experience with this drug in pregnancy, nifedipine was substituted for felodipine, and
aspirin was added to reduce the risk of pre-eclampsia.

Pregnancy was complicated by worsening hypertension. Antenatal ultrasound
documented placenta praevia and a baby small for gestational age. Urgent Caesarean
delivery was performed at 37 weeks because of pre-eclampsia and deterioration of
renal function. Progress following delivery was unremarkable for both mother and
infant.

Discussion The principles of managing pregnancy in solid-organ-transplant recipients
include attention to potential maternal problems (eg, hypertension, infection,
cholestasis, and pre-eclampsia), and maintenance of adequate immunosupression for
the mother while considering the potential adverse effects of maternal drugs to the
fetus (teratogenesis, fetal-growth retardation, preterm delivery). With skilled care,
most pregnancies will result in a good outcome.

Conclusions Pregnancy in heart-transplant (and other solid-organ-transplant)
recipients is associated with increased risk for both mother and baby. Best outcomes
are achieved if pregnancy is planned and managed in a tertiary centre.

6

Test–retest reproducibility of stroke volume assessed by the Wideband External
Pulse Device. C A Wasywich1, W Bagg1, J Aoina1, G D Gamble1, H J Walsh1, A
Lowe2, N Sharrock2, G A Whalley1, R N Doughty1. 1Department of Medicine,
University of Auckland; 2Ilixir Ltd, Auckland.

Introduction The Wideband External Pulse (WEP) Device is a novel instrument
designed to non-invasively assess aortic compliance. It utilises aortic pulse wave
reflections obtained with a sensor placed beneath a blood-pressure cuff. From these
data, cardiovascular parameters such as stroke volume (SV) can be derived. This
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study was designed to assess the test–retest reproducibility of WEP measurements and
to compare these to echocardiographic SV.

Methods Twenty five healthy subjects (14 female, median age 24, mean BMI 24.1
(3.4), mean SBP 122 (10.6), mean DBP 75 (6.7)) were studied on two occasions (one
week apart) at rest, after an eight-hour fast. WEP recordings were made in triplicate.
SV was determined from transthoracic echocardiography. Data are mean (SD).

Results  WEP-derived SV was 72 ml (16). There was no significant difference in SV
with repeated measurements on the same day (mean intraday difference 1.1 ml (17), p
= 0.75) or on separate days (mean interday difference -1.6 ml (22), p = 0.72). Interday
differences in SV from echocardiography were -1.8 ml (8.4), p = 0.29. There was
good agreement between WEP- and echocardiography-derived SV (mean difference
15 ml (21)) at all values studied. The limits of agreement (2 x SD diff) for
measurement of SV taken on different days were ± 43 ml for WEP, ± 16 ml for
echocardiography and ± 40 ml for echocardiography or WEP.

Conclusions WEP-derived SV has reasonable test–retest reproducibility in normal
subjects studied in standard conditions. However, the limits of agreement are at least
twice as wide as those for echocardiography. This device should be further evaluated
under different physiological conditions.

7

The use of brain natriuretic peptide in the diagnosis of heart failure in the
community: a randomised, controlled, effectiveness study. S P Wright1, G D
Gamble1, A Pearl1, J Pomfret1, H J Walsh1, G A Whalley1, T Yandle2, A M
Richards2, N Sharpe1, R N Doughty1. 1Department of Medicine, University of
Auckland, Auckland; 2Department of Medicine, Christchurch School of
Medicine, University of Otago, Christchurch.

Introduction Patients commonly present to general practitioners (GPs) with
symptoms of suspected heart failure (HF). However, diagnosis is often difficult in the
community setting. Brain natriuretic peptide (BNP) has been shown to be an accurate
diagnostic tool in patients with dyspnoea presenting to hospital, but the diagnostic
utility of BNP for GPs in a community setting is uncertain. This is the first
randomised, controlled, effectiveness study of BNP in primary care, using a
consecutive, prospectively recruited series of patients with symptoms suggestive of
HF.

Methods The study included patients presenting to their GP with symptoms of
dyspnoea and/or oedema. Each patient underwent full clinical assessment including
ECG, chest radiograph, echocardiography and N-terminal BNP measurement, by an
independent study investigator. Patients were randomised as to whether their referring
GP received their BNP result (BNP group) or not (control group). All patients were
subsequently reviewed by their referring GP who made a diagnosis of HF or not based
on clinical grounds alone or with the addition of the BNP. The gold standard
diagnosis of HF was the decision of an independent expert panel using ESC criteria.
A correct diagnosis was one that agreed with the expert panel, and included correct
diagnoses of HF and not HF.
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Results  304 patients were included, mean age 72 years (SD 11.4); 65% female; 80%
Caucasian. 148 (49%) presented with dyspnoea only, 36 (12%) with oedema only and
119 (39%) with both symptoms. Seventy seven patients (25%) met the case definition
for HF; these patients had a significantly higher N-terminal BNP, 286 (SD 319) vs 61
(SD 67) pmol/l, p = 0.0001. The percentage agreement of each GP’s final diagnosis
with the panel diagnosis is shown in the table. The diagnostic accuracy in the BNP
group improved 21% compared with 7% in the control group, p = 0.002.

Control
group

(no BNP)

BNP
group

Initial GP Diagnosis
Final GP Diagnosis (with BNP or clinical review alone)

52%
59%

49%
70%

Absolute change in accuracy of GP diagnosis +7% +21% p = 0.002

Conclusions  In the first prospective, randomised, controlled, effectiveness trial based
in the community, BNP improved diagnostic accuracy of HF by general practitioners.
This study supports the availability of N-terminal BNP for the evaluation of patients
in the community with symptoms suggestive of heart failure.

8

Pulmonary hypertension from chronic pulmonary thromboemboli: the results of
pulmonary thromboendarterectomy. D A Haydock1, M D Smith1, C K Choong1,
P Daily2. 1Green Lane Hospital, Auckland; 2Sharp Memorial Hospital, San
Diego, USA.

Introduction Chronic pulmonary thromboembolism causing progressive pulmonary
hypertension is a rare but under-diagnosed, often fatal, disease. Pulmonary
thromboendarterectomy (PTE) surgery was successfully developed in San Diego in
the 1980s. The high morbidity and mortality of the procedure has limited many
centres’ interest in applying the operation.

Method This report is related to the five PTE operations performed at Green Lane
Hospital (1995–2003).

Results PTE surgery was performed on five patients (four males). Mean age was 53.4
years (range 34–65). Pre-operative pulmonary artery (PA) systolic pressure was 77.2
mmHg (range 46–93). Mean pre-operative PA pressure was 46.8 mmHg (range 34–
62). There was a significant post-operative drop (p = 0.005) to a mean PA pressure of
26.2 mmHg (range 18–31). Four patients were NYHA class 4 and one class 3 pre-
operatively. All were NYHA class 1 at follow up. All patients had IVC filters placed
and are on lifelong warfarin. Mean hospital stay was 26.4 days (range 7–50), and
mean ICU stay 16 days (range 2–32). Four of the five patients had variable periods of
organic brain syndrome. The major cause of long ICU stay was reperfusion oedema.

Conclusion Despite the major morbidity associated with this surgery the functional
improvements are remarkable and sustained.
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9

Reversal of post-infarction akinesis with carvedilol treatment: the CAPRICORN
Echo Substudy. R N Doughty, G A Whalley, G D Gamble, H J Walsh, N Sharpe,
on behalf of The CAPRICORN Echo Substudy Investigators. University of
Auckland, Auckland.

Background The CAPRICORN Echo Substudy has previously demonstrated that
carvedilol exerts a reverse remodelling effect in patients with left ventricular (LV)
dysfunction following acute myocardial infarction. The mechanisms of this beneficial
effect are uncertain. The aim of this study was to determine the effect of carvedilol on
regional wall motion, in particular to determine whether carvedilol has effects on
regional hypokinesis or akinesis.

Methods 127 patients from 13 centres in the CAPRICORN study were enrolled in the
Echo Substudy. Patients were randomised to receive either carvedilol or placebo and
echoes performed at baseline, 1 and 3 months. Quantitative echocardiography was
performed including left ventricular ejection fraction (Simpson’s biplane method) and
wall motion score index (WMSI) according to the ASE 16 segment model. Segments
were graded as having normal function, hypokinesis or akinesis.

Results  The groups were matched at baseline, and there was a trend towards
improvement in segmental function in both groups, but this was marked in the
carvedilol group and occurred early.

Visit Carvedilol
(%)

Placebo
(%)

Difference, p

Functioning myocardium
Baseline
1 months
3 months

66.5
73.0
73.4

68.0
68.3
70.6

5.7, p = 0.055
5.7, p = 0.07

Akinetic myocardium
Baseline
1 months
3 months

29.9
24.6
23.5

26.5
26.6
26.9

-5.1, p = 0.07
-7.0, p = 0.044

Conclusions  This study has demonstrated that carvedilol reduced the proportion of
regions of akinesis as well as improving regions of functioning myocardium. These
early beneficial changes in regional myocardial function may mediate in part the
reverse remodelling process observed with carvedilol, which results in prevention of
further dilatation and even a reduction in LV size.

10

A survey of management programmes provided for patients with heart failure in
New Zealand hospitals. H J Walsh, G D Gamble, C J Ellis, A Pearl, R N
Doughty. University of Auckland, Auckland.

Introduction There is increasing evidence supporting the provision of management
programmes for patients with heart failure (HF). While these programmes decrease
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hospital admissions and improve quality of life, they are labour intensive and require
funding. The aim of this survey was to review HF services currently available to
patients in New Zealand hospitals.

Methods The survey was sent to physicians at 36 hospitals throughout NZ and asked
about the availability of services specific to HF patients, plans to establish a
programme, funding, staffing, scope and number of patients in these programmes.

Results All hospitals responded. HF-specific programmes are offered in 50% of those
surveyed. Hospitals that offered these services had more beds (median 290, inter-
quartile range 132–402) than those that did not (median 74, IQR 24–133), p = 0.0003.
Funding was primarily departmental (33%) or from district health boards (66%). Most
aimed to decrease admissions (94%) and improve patient quality of life (89%). Home
visits were included in 10 (56%), and telephone follow up in 15 (83%). Eleven had
nurse-managed HF clinics (61%), involving a median of 10 (IQR 2–22) nurse hours
per week. A median of 47 (IQR 7–50) patients were included in the programmes. An
exercise component was available in nine (50%). Three were of defined duration
(mean 13 weeks), while 15 (83%) offered ongoing patient management.

Conclusion Only 50% of hospitals surveyed had the resources to offer a HF-
management programme. Funding appears to be a major barrier to the provision of
these services. Larger hospitals are more likely to provide such programmes. Home
visiting, a proven intervention to reduce readmission, is provided in approximately
half of the programmes. More resources appear to be required for the provision of HF
services in NZ.

11

Routine pre-treatment with clopidogrel does not decrease the incidence of
troponin T (TnT) elevation after elective percutaneous coronary intervention
(PCI). T Ranasinghe, L Robinson, J Blake, D W Smyth, A M Richards, J M
Elliott. Christchurch School of Medicine and Department of Cardiology,
Christchurch Hospital, Christchurch.

Introduction Previous analyses have demonstrated that TnT levels may rise to >0.03
mcg/l in up to 40% of patients after elective PCI. The mechanisms of TnT release are
uncertain but may include distal embolisation and may be influenced by pre-treatment
with platelet inhibitors. We have compared TnT release after routine pre-treatment
with 300 mg clopidogrel in 2002 with TnT release in 2000 and 2001 when clopidogrel
was commenced immediately after PCI.

Methods TnT and creatine kinase (CK) were measured before and 8 and 16 hours
after consecutive PCI procedures performed from 1 July to 31 December in each of
2000, 2001 and 2002. We excluded all patients receiving PCI for treatment of acute
myocardial infarction, all patients with TnT >0.01 before PCI, and those with failure
to cross the lesion.

Results  The remaining patients in each year were stratified into three groups
according to their highest TnT level at 8 or 16 hours after PCI. As shown in the table,
there was no change in the incidence of TnT elevation after pre-treatment with
clopidogrel in 2002. There was a trend to decreased use of IIb IIIa inhibitors.
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Conclusion Routine pre-treatment with clopidogrel was not associated with a
decrease in the incidence of elevated TnT levels after PCI.

July–December
2000

July–December
2001

July–December
2002

Total patients
Total pre-TnT ≤0.01
Median age (years)
Women
IIb IIIa use
Post-TnT <0.03
Post-TnT 0.03–0.099
Post-TnT ≥0.10

290
129
65

36%
23%
63%
24%
13%

348
138
63

30%
26%
63%
16%
21%

371
148
63

31%
18%
62%
17%
21%

12

Infective endocarditis in Dunedin Public Hospital: a review of 65 episodes. J W S
Chu, G T Wilkins, M J A Williams. Department of Cardiology, Dunedin
Hospital, Dunedin.

Background Infective endocarditis remains a challenging disease to manage. The
objective of this study was to evaluate the management of patients diagnosed with
infective endocarditis in Dunedin Hospital.

Methods During the years 1988 to 2002, 65 episodes of bacterial endocarditis in 62
patients (19 female, 43 male; age 7–89 years, median 60–80) classified as definite or
possible according to the Duke criteria were reviewed retrospectively.

Results  Forty five episodes (69%) were definite endocarditis and 20 episodes (31%)
were possible endocarditis. Echocardiography (transthoracic, transoesophageal or
both) was positive in 55 (83%) cases. There were 49 cases (75%) of native valve
endocarditis, 15 cases (23%) of prosthetic valve endocarditis, and one case of AICD
(automated implantable cardioverter defibrillator) -implant endocarditis. Preceding
dental or surgical manipulation was observed in only seven cases (11%).
Staphylococcus aureus accounted for 20 episodes (31%), Streptococcus viridians for
16 episodes (25%), Enterococcus faecalis for five episodes (8%), culture-negative
endocarditis for 15 episodes (23%), and other organisms for nine episodes (14%).
Only six cases (9%) had double-valve endocarditis. Ten cases (15%) needed urgent
valve replacement and half of those were infected with Staphylococci . The overall in-
hospital mortality rate was 20% (13/65) and at six months was 30% (20/65). A higher
in-hospital case mortality was found in patients with staphylococcal endocarditis, but
at six months patients with culture-negative endocarditis had higher mortality.

Conclusion Despite major advances in diagnostic technology and improvement in
antimicrobial selection and monitoring, accompanied by parallel advances in surgical
techniques, the morbidity and mortality of bacterial endocarditis remain high.
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13

Extended endocardial resection and left ventricular reconstruction for malignant
post-infarct ventricular tachycardia. H Yamaguchi1, Y Inoue1, T West2, D A
Haydock1. 1Cardiothoracic Surgical Unit; 2Biostatistics, Green Lane Hospital,
Auckland.

Introduction Recurrent drug-refractory ventricular tachycardia (VT) is a fatal
complication of myocardial infarction. Surgery is often undertaken urgently in
patients with poor left ventricular (LV) function. The purpose of this study is to
evaluate our results of surgical treatment for malignant post-infarct VT in the last 15
years.

Methods Fifty four patients with drug-refractory VT secondary to ischaemic heart
disease underwent extended endocardial resection (EER), LV reconstruction with or
without cryoablation, and coronary artery bypass grafting from November 1985 to
March 2001. Forty four patients were male (81%) and mean age was 61 years. Forty
one patients (76%) had anterior/apical focus and 13 patients (24%) had inferior wall
focus for the VT. Intra-operative mapping was performed in 39% of patients.

Results  The hospital mortality with an anterior focus was 4.9% and with an inferior
focus 23%. Predictors of hospital mortality were age >65 (p = 0.03), inferior focus
location (p = 0.009), longer bypass time (p = 0.002), and aortic cross clamp time (p =
0.04). All survivors had clinical follow up (mean 5.6 years, median 5 years, range 1.5
months to 14 years). There were 15 late deaths. Overall survival at 1, 5 and 10 years
were 83%, 70% and 54%. The long-term survival of the inferior focus group was
significantly worse than that of the anterior focus group (85% vs 93% at 1 year and
29% vs 69% at 5 years, p = 0.001). Five patients in 49 hospital survivors (10%) had a
ventricular arrhythmia documented in the follow-up period.

Discussion Surgery for VT is effective and has an acceptable mortality (4.9%) when
the focus is anterior. Patients with inferior focus should be considered for an
alternative therapy.

14

Lipid-modifying therapy after acute myocardial infarction (AMI): trends from
1997 to 2002 in Christchurch. H Su, A Alspach, J Falconer, R J Buchan, J P
Jarman, B J Robb, A M Richards, J M Elliott. Christchurch School of Medicine,
Christchurch.

Introduction Audit is important to document whether clinical practice correlates with
published data, current guidelines and special authority criteria. The use of statins to
modify lipid levels after AMI has been controlled by special authority criteria until
2002.

Methods We have performed a retrospective case-note audit of all AMI patients
admitted to Christchurch Hospital over a three-month period in each of the last six
years and compared discharge medications in the Cardiology and General Medicine
Departments.
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Results  Trends in the use of lipid-modifying therapy (almost all statins) and beta
blockers are shown in the figure. The proportion of AMI patients discharged from the
Cardiology Department on lipid-modifying therapy has increased from 57% in 2001
to 88% in 2002 while the use of beta blockers has been stable over six years (83% in
2002). Use of ACE inhibitors and aspirin has also been stable (53% and 96%
respectively in 2002). There has been little change in the proportion of patients
discharged from the General Medicine Department after AMI on lipid-modifying
agents (15% in 2001 and 20% in 2002).
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Conclusions  The marked increase in the number of patients being discharged on
lipid-modifying medication in 2002 coincides with the removal of special authority
criteria. There continues to be variation in clinical practice between departments in
the same institution.

15

Cardiac nurse consultant (CNC) clinic enhances the management of patients. J
Dewar, A Cuthbert. Department of Cardiology, Hutt Hospital, Lower Hutt.

Introduction Management of patients with acute coronary syndrome has changed due
to fast tracking to tertiary services, an ageing population, and limited health resources.
In response to this, independent, collaborative CNC clinics were developed alongside
cardiologists’ clinics.

Methods To assess the effectiveness of the CNC outpatient clinics, we performed a
retrospective audit of 30 sets of patients’ clinic notes from 1 June 2002. Four clinics a
week were held, with an average of five patients a clinic. Twenty referrals were from
cardiologists; the remainder were from cardiac rehabilitation nurses, cardiac
registrars, medical wards or were self-referrals from patients.

Results  Age range 45–79, females 12 (40%), males 18 (60%).
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Initial reason for referral n
Management of cardiac symptoms
Pre- and post-cardiac-surgery
Pre- and post-angioplasty/stent
Treadmill
Education, including lifestyle issues

11
7
7
2
3

All patients had optimisation of medications as well as dietary and exercise advice.
Ten (33.3%) had psychosocial problems, seven (23%) required management of lipids,
four (13%) were smokers, and five (17%) were obese.

Conclusions  The audit appeared to show that the patients most likely to benefit from
attending a CNC clinic are those who require:

• management of symptoms, optimisation of medications, and lifestyle
modifications advice;

• support and education following a rapid transfer, ie, ACS to angiography to
coronary artery bypass graft/percutaneous coronary intervention.

• management of long-term complex conditions, especially those not suitable for
further invasive treatment.

16

Adequacy and safety of technologist-supervised cardiac exercise tests. K
Hollands, W Smith. Cardiac Measurement, Green Lane Hospital, Auckland.

Introduction CSANZ Guidelines for Exercise Stress Testing state that at least one
person present during an exercise test must be a suitably qualified medical
practitioner. At Green Lane Hospital patients screened by a cardiology consultant or
registrar have their cardiac exercise tests supervised by a cardiac technologist, with
the consultant/registrar immediately available.

Methods We retrospectively investigated 413 consecutive patients whose cardiac
exercise test was supervised by a cardiac technologist in 2001. Clinical and
procedural data were collected in a spreadsheet.

Results There were 379 patients with adequate data, aged 25–89 years, mean 58
years, 45% female, 55% male. Known coronary artery disease (CAD) was present in
117 patients (Group 1) of whom 39% had a positive test (≥1 mm ST change)
compared with 20% with a positive test in the 262 patients without CAD (Group 2).
In Group 2, 33% of the patients with a negative test failed to reach their target heart
rate. In Groups 1 and 2, 53% and 21% respectively were on beta-blocking therapy.

Seven and four per cent of patients required glyceryl trinitrate spray and transient
oxygen therapy respectively, and one was admitted to CCU after prolonged ST
segment depression without infarction.

Two patients had non-sustained ventricular tachycardia (4 and 6 beats respectively),
one patient each had second-degree atrioventricular block and controlled atrial flutter.
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Conclusions No serious complications occurred in the study group. The majority of
patients undergoing diagnostic testing achieved an adequate end point. Technologist-
supervised exercise testing in properly screened patients seems safe.

17

C-reactive protein is related to physical fitness in young, healthy women. M J A
Williams1, B J Milne2, R J Hancox2, R Poulton2. 1Department of Medical and
Surgical Sciences; 2Department of Preventive and Social Medicine, University of
Otago, Dunedin.

Introduction Physical activity is associated with a lower risk of cardiovascular
disease but the mechanisms remain uncertain. Inflammatory markers are predictive of
cardiovascular risk. We therefore examined the association between physical fitness
and C-reactive protein (CRP) in a group of young men and women.

Method Physical fitness using a bicycle ergometer and anthropometric measurements
was determined in 316 women and 400 men aged 26 years. Maximal heart rate during
submaximal exercise was used to calculate VO2 max level (ml/kg/min). Subjects were
classified into three groups of physical fitness according to VO2 max level.

Results Geometric mean (95% CI) CRP levels were significantly related to low levels
of fitness in men and women (p <0.0001).

Cardio-respiratory fitness Males
(n = 400)

Females
(n = 316)

Unfit
Average
Fit

2.07 (1.70–2.49)
1.61 (1.33–1.93)
1.45 (1.17–1.76)

4.23 (3.51–5.07)
3.76 (3.00–4.67)
1.98 (1.57–2.47)

There was a significant fitness x sex interaction (p = 0.009). The relationship was
stronger for women. When adjusted for body mass index the relationship was
significant for women only.

Conclusions  CRP level is related to physical fitness in young women independent of
body mass index.

18

Mid-term follow up of transcatheter secundum atrial septal defect (ASD) closure
with the Amplatzer Septal Occluder (ASO). N J Wilson, B Prommete, J Smith, T
L Gentles, P N Ruygrok. Green Lane Hospital, Auckland.

Background From 1997 we have used the ASO for transcatheter ASD closure in 180
patients. Intermediate and late follow up warrants further study.

Methods Retrospective review of the first consecutive 104 patients (36 children, 68
adults, all one year post-ASO implantation) was performed in November 2001. The
ASO size was 7–34 mm, ASDs were single in 82%, two holes or fenestrated in 18%.
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Discharge protocol included aspirin for 6/12, transthoracic echo at 1, 3 and 12
months.

Results Actuarial closure rate was 93% at discharge, 95% at 3 months, and 100% at
12 months. Right ventricle volume overload decreased in all patients. The incidence
and grade of mitral regurgitation did not change in the first 12 months.

One 28 mm ASO was electively surgically explanted on Day 2 in a five-year-old.
Two adult patients with headaches and possible TIA symptoms, 2 weeks and 1 month
post-ASD closure, were investigated but not confirmed to have cerebral emboli or
occluder thromboses. Pre-existing atrial flutter persisted post-closure in one patient.
No new late tachyarrhythmias were reported.

Conclusions High closure rates and low morbidity characterise short- and mid-term
follow up with the ASO for ASD closure in children and adults. Documented
tachyarrhythmias should be investigated prior to ASD closure.

19

An audit of a transoesophageal-echocardiography-guided cardioversion service.
C Langemeijer, P Bridgman. Christchurch Hospital, Christchurch.

Introduction and method In August 2001 we began promoting a transoesophageal-
echocardiography (TOE) -guided electrical cardioversion service, as an alternative to
conventional treatment with empirical anticoagulant therapy before cardioversion. We
have performed a retrospective audit of cases from the first year.

Results  Twenty seven patients were referred for TOE cardioversion, representing
11% of cardioversions for the year. The indication for a TOE-guided approach was
symptoms in 63% of cases and a desire to minimise anticoagulation in 30%. Mean
age was 65 ± 3 years, and 63% were male. Thirty seven per cent had documented
ischaemic heart disease. Only one patient had had a previous cardioversion for atrial
fibrillation. Seventy eight per cent of referrals were current inpatients. In 74% of
cases the left atrium was free of thrombus, and cardioversion proceeded with success.
At a mean follow up of seven months, 59% of patients maintained sinus rhythm.
There were no embolic episodes.

Conclusions  The TOE cardioversion service was implemented successfully, but
thrombus was identified at a rate higher than expected. The rate of long-term
maintenance of sinus rhythm does not differ greatly from that achieved with
conventional treatment. TOE cardioversion is indicated for a select group of patients.

20

Maximising the use of donor hearts – transplantation of a heart following
resuscitation from cardiac arrest. P N Ruygrok, H A Coverdale, D M Reddy, H
C Gibbs, K J Graham, P M Alison, P Tobin, A Julian, J Langlands. Cardiac
Transplant Service, Green Lane Hospital, and National Donor Coordination
Office, Auckland.
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Introduction The international shortage of donor hearts suitable for transplantation
has led to a fall in numbers of heart transplants performed annually, resulting in a
significant transplant waiting list mortality rate. One way of attempting to maintain
donor numbers is to consider hearts that previously would have been regarded as
unsuitable for transplantation.

Case report A 33-year-old male recreational drug user was found pulseless at home
soon after retiring. CPR was commenced and an ambulance called. An ECG revealed
asystole followed by episodes of ventricular fibrillation, atrial fibrillation and sinus
bradycardia. Following the administration of naloxone, adrenalin and atropine, as well
as intermittent CPR, sinus rhythm was re-established 30 minutes later and the patient
transported to hospital. The patient required intubation and inotropic support.
Subsequent neurological testing demonstrated the patient to be braindead. Urine tests
returned positive for amphetamine and cocaine. A later ECG was normal apart from
sinus tachycardia and an echocardiogram revealed normal ventricular function. An
offer of retrieving the heart for transplantation was carefully considered and accepted.

The heart was implanted into a young male with an inotropic-dependent, end-stage
dilated cardiomyopathy. The ischaemic time was 273 minutes. His recovery was
retarded by transient renal impairment requiring a short period of dialysis and acute
appendicitis. He was discharged from hospital on the Day 22 post-operation with a
normally functioning heart.

Conclusions  Consideration should be given to all hearts offered for transplantation
regardless of the circumstances surrounding death. Careful selection of such patients
including the routine use of echocardiography may result in maintaining current rates
of cardiac transplantation.

21

Percutaneous closure of patent foramen ovale without general anaesthesia and
echocardiographic guidance. P N Ruygrok, T Hornung, N J Wilson.
Departments of Cardiology and Paediatric Cardiology, Green Lane Hospital,
Auckland.

Introduction Patent foramen ovale (PFO) closure has become an established
treatment for young patients with recurrent cryptogenic transient ischaemic attack
(TIA) or stroke felt to be caused by paradoxical embolism, accepting that a chance of
further stroke/TIA remains. A number of devices, including the Amplatzer PFO
Occluder, have become available for percutaneous closure, which until recently has
been performed under general anaesthesia with transoesophageal echocardiographic
(TOE) as well as fluoroscopic guidance.

Methods An audit of all consecutive adult patients who had undergone diagnostic
TOE, referred for PFO closure to the adult congenital service, from August 2002 to
March 2003, was undertaken. Those who underwent closure under local anaesthesia
without procedural TOE guidance formed the study group.

Results  Of 11 consecutive adult patients who underwent PFO closure using the
Amplatzer occluder device, eight without an aneurysmal septum underwent closure
under local anaesthesia without TOE guidance. Their mean age was 45.5 years (range
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21–59) and five were male. The indication for closure was TIA in five patients, stroke
in two, and platypnea-orthodeoxyia in one. The mean procedure time was 21.6 ±
11.95 minutes and fluoroscopy time 6.7 ± 3.79 minutes. The 25 mm device was used
in all patients. In four patients the procedure was performed as a day case with the
remainder discharged the following day. No complications were encountered.

Conclusions  In patients without an aneurysmal interatrial septum, closure of PFO
under local anaesthesia and without echocardiographic guidance is safe and cost
effective. This has now become our standard clinical practice in this subgroup of
patients.

22

Results of exercise treadmill testing and coronary angiography in a chest pain
assessment unit. C M Young, I G Crozier, C Cruickshank, H Ikram. Department
of Cardiology, Christchurch Hospital, Christchurch.

Introduction Our institution operates a chest pain assessment unit (CPAU) to assess
patients without a cardiac history who present with acute chest pain, a normal ECG,
and no high-risk features at presentation. The aim was to examine the results of
exercise treadmill (ETT) testing and coronary angiography (CA) in this group.

Methods The first six months of operation of the CPAU were audited. Coronary
artery disease was diagnosed on CA if at least one lesion of ≥70% diameter loss was
present.

Results  232 patients (122 male, mean age 53 years) were admitted during the first six
months. ETT was performed in 198, with 37 (16.0%) CPAU patients undergoing CA
(including six with troponin-positive events). A final diagnosis of acute coronary
syndrome (ACS) was made in 21 CPAU patients (9.1%).

ETT result Number of patients Number having CA
(%)

Number with CAD
(%)

Positive
Equivocal/sub-optimal
Negative
Not performed

15
24
158
35

13 (86.7)
9 (37.5)
6 (3.8)
9 (25.7)

8
2
2
4

Overall, CA demonstrated significant CAD in 16 of 37 patients (43.2%). A further 11
patients (29.7%) had mild coronary disease on angiography.

Twenty nine (78.4%) angiograms were performed at the time of index admission,
with eight performed subsequently.

Conclusions  Despite appearance of low risk, the overall rate of coronary angiography
in this group of patients is relatively high. Less than half of patients undergoing
angiography had significant coronary artery disease.
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23

An audit of amiodarone use in Capital and Coast District Health Board
(CCDHB). S Narasimhan1, A R Blaikie2, T R Ingham2, G M Robinson1, C D
Burgess2. 1Department of Internal Medicine, Capital and Coast District Health
Board; 2Department of Medicine, Wellington School of Medicine and Health
Sciences, University of Otago, Wellington.

Introduction Amiodarone is very effective in the treatment of tachyarrhythmias.
Unfortunately, it has complicated pharmacokinetics, numerous drug interactions and a
range of adverse effects. The aim of this audit was to compare the existing practice in
CCDHB with current international recommendations with respect to initiation and
follow-up protocols.

Methods This was a retrospective audit of patients admitted between 1 January 2000
and 30 June 2002. Inclusion criteria were age over 15 years, primary diagnosis of a
tachyarrhythmia, survival to discharge, and commencement to discharge on
amiodarone. Exclusion criteria included patients on amiodarone in the previous three
months. GPs were sent a questionnaire on which follow-up investigations were
carried out.

Results 743 patients were admitted to CCDHB with tachyarrhythmias during the
sample period. Eighty six patients met inclusion criteria for this study. Fifty three
replies (62%) were received back from their GPs. At baseline, ECG, chest X-ray,
thyroid function tests, liver function tests and pulmonary function tests were
performed in 100%, 81%, 61%, 44% and 2% respectively. At six months, 34% of
patients had thyroid function tests and 44% had liver function tests. At one year, 27%
and 13% had a repeat ECG and chest X-rays.

Conclusion Current international recommendations for amiodarone use are not met
by existing practice in CCDHB.

24

Survey of hospital-based resources for handling acute coronary syndromes in
New Zealand. S Mann. Cardiology Department, Hutt Hospital, Lower Hutt.

Guidelines published in recent years on management of acute coronary syndrome
(ACS) in developed countries have advocated reasonably consistent management
strategies. Ability to provide these is directly dependent on expertise and resources.
The concentration of invasive investigational and interventional resources in
predominantly tertiary centres and the use of these in ACS raise issues of local
expertise, effective early treatment, communication and transport. The national audit
of ACS management has demonstrated large gaps between ideal and actual practice.

I have visited three tertiary referral centres, three district hospitals with catheterisation
facilities, eight other district general hospitals, four larger community hospitals and
several smaller centres to assess relevant resources, expertise and problems of
cardiovascular healthcare delivery. I interviewed relevant senior clinicians, nursing,
technical and managerial staff. I viewed the intensive monitoring areas and discussed
protocols for handling patients with ACS.
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There is reasonable consensus in the basic management of ACS but wide variability
of management in certain key areas, including remote thrombolysis, choice of
thrombolytic agent, ability to refer hyperacute cases and the referral of patients with
non-ST-elevation myocardial infarction without ensuing instability. Referral protocols
cannot always be implemented in a timely fashion because of a lack of resources.
Some initiatives in rehabilitation have been abandoned because of resource
constraints.

Harmonisation and improvement in the management of ACS in NZ require solutions
to the distribution of medical expertise, the development of implementable protocols,
and discussion of how resources are best distributed, as well as improvement of the
level of overall resource.

25

A 30-day follow up of elective, day-case coronary interventions. S Seneviratne, E
Petzer, M Simmonds, P P Matsis, A Aitken. Department of Cardiology, Capital
and Coast District Health Board (CCDHB), Wellington.

Introduction All elective coronary interventions at CCDHB from 1 January 2001
have been performed with an intention to discharge on the same day. We presented
outcome data for 255 patients in 2002. This report extends the period for a further
nine months and includes an additional 172 patients. The aim of this study was to
retrospectively audit 30-day outcomes in elective coronary interventions at our
institution.

Materials and methods Medical records of all patients who had elective
percutaneous coronary interventions (PCIs) from 1 January 2001 to 30 September
2002 (total 427; age 62.5 ± 10.3 years; 74% male) were reviewed to record coronary
anatomy, vascular access, medications, closure devices and post-procedure details.
All hospital readmissions during the first 30 days were also identified using medical
records and a telephone survey.

Results Twenty patients were admitted for definite PCIs while 207 had PCI following
diagnostic catheterisation. Femoral access was used in 372 (87%). Eighty one patients
had interventions to more than one vessel. There were 25 vein grafts and five left
main stem interventions. Vascular closure devices were used in 41 patients. 363
(85%) patients were discharged on the same day. The following table summarises the
reasons for failure to discharge on the same day.

Chest pain without requiring coronary reimaging
Late sheath removal
Groin haematomas (no pseudoaneurysms)
Social reasons
Chest pain requiring same-day coronary reimaging
Use of reopro
Miscellaneous

17
12
8
6
4
10
7

There were no deaths during the 30-day follow up. Twelve patients required
readmission for cardiovascular reasons, including three in the first 24 hours (one groin
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haematoma, one pseudoaneurysm, one stent thrombosis). Other admissions were six
for chest pain, two for pseudoaneurysms and one for sub-acute stent thrombosis.

Conclusions The day-case PCI programme continues to be safe and successful at our
institution.

26

Secondary hospital inpatient transfers for angiography: the Hutt Hospital
experience. T O’Meeghan, R Bhadury, A Cuthbert, S Mann. Department of
Cardiology, Hutt Hospital, Lower Hutt.

Introduction Transfer of inpatients from a secondary hospital for angiography, often
followed by subsequent intervention with percutaneous coronary intervention (PCI) or
coronary artery bypass graft (CABG), is a strategy used with increasing frequency.

Methods A retrospective audit of 139 patients transferred as inpatients from the Hutt
Hospital Coronary Care Unit for angiography (with or without PCI) during the year 1
July 2001 to 30 June 2002 was undertaken.

Results An average of three patients a week were transferred, 41 (29.5%) were
females, and 98 (70.5%) were males. Thirteen (9%) were Maori, four (3%) were
Samoan and seven (5%) were Indian, with the remaining 79% being European.

Most patients had an abnormal troponin I (Abbott Laboratories) value; 85 (61%)
patients had a value >2.0, a further 16 (11%) had a borderline elevated troponin (0.3–
2.0), and 33 (23%) had a negative troponin (<0.3).

TIMI (thrombolysis in myocardial infarction) scores were calculated for 111 patients
as shown in the table.

TIMI score 1 2 3 4 5 6
Patients 14 26 33 29 4 5

Average time from admission to transfer was 3.6 days (0–8). There was an average of
1.7 days (0–5) from decision to transfer.

Of the 139 patients who had an angiogram, 48 (34.5%) had no further intervention at
that time; of these, nine (23%) patients had 13 readmissions within six months.
Seventy patients had PCI, 17 (24%) had 18 readmissions within six months, with
eight patients having a readmission within one month of their procedure.

Fifteen patients had CABG (13 as inpatients).

Conclusions Inpatient transfer is a frequent activity with favourable response times
for the request in our setting. Most patients undergo PCI. There is a modest
readmission rate, with some clustering of early readmissions for those who undergo
PCI.
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27

Diagnosis of heart failure in the community – how does echocardiography
compare with BNP? G A Whalley, S P Wright, G D Gamble, H J Walsh, A Pearl,
N Sharpe, R N Doughty. Department of Medicine, University of Auckland,
Auckland.

Background Recently, we have demonstrated the high negative predictive value and
usefulness of N-BNP as a ‘rule out’ test for diagnosis of heart failure (HF) in the
community. This study aimed to determine whether common echo measurements of
systolic and diastolic function could be used in a similar discriminative manner as N-
BNP.

Methods Patients were recruited as part of the Natriuretic Peptides in the Community
Study who presented to their primary care physician with HF symptoms
(dyspnoea/oedema). They underwent clinical evaluation, N-BNP assay and
echocardiography. The gold standard diagnosis of HF was the decision of an expert
panel using ESC criteria. Receiver operating characteristics (ROC) curves were used
to assess the N-BNP assay and echo variables as diagnostic tests for HF, first in the
whole group and then in the group of patients with abnormal N-BNP (>50 pmol/l).

Results  305 patients were included: 65% female, mean age 72 years (SD 11.4).
Seventy seven (25%) met the case definition of HF. 161 patients had N-BNP >50
pmol/l, of whom 70 met the case definition of HF. No echo variable was superior to
the N-BNP for the HF diagnosis and left atrial area was the best single measurement
from the echo variables for the whole group. In the patients with abnormal N-BNP,
both fractional shortening (FS) and mitral annular systolic velocity (SM) performed as
well as N-BNP.

ROC areaTest variable
All patients

(n = 300)
Patients with

BNP >50 pmol/l
(n = 161)

BNP
Left atrial area
Mitral filling pattern
E velocity:E prime
Annular systolic velocity
Fractional shortening
Deceleration time
E:A ratio

0.852
0.768
0.687
0.654
0.651
0.637
0.646
0.598

0.789
0.681
0.692
0.656
0.756
0.796
0.686
0.700

Conclusions No single echo measurement reached the diagnostic accuracy of N-BNP
for HF diagnosis in this cohort of symptomatic patients. However, in the subgroup
with abnormal N-BNP, both FS and SM reached similar levels of diagnostic accuracy.
Whilst N-BNP should be the initial diagnostic test for symptomatic patients, echo is
useful in those patients with abnormal N-BNP results.
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28

E/E’ predicts hospitalisation in patients with breathlessness in the community. G
A Whalley, S P Wright, G D Gamble, H J Walsh, A Pearl, N Sharpe, R N
Doughty. Department of Medicine, University of Auckland, Auckland.

Background Mitral filling pattern (MFP) has been shown to predict both death and
hospitalisation in patients with heart failure (HF) and left ventricular systolic
impairment. Recently, tissue Doppler measurements, including the ratio of mitral E
velocity (E) to annular E velocity (E’) has been shown to be related to left atrial
pressure. This study aimed to determine whether E/E’ predicted hospitalisation in
patients with suspected HF.

Methods 225 patients with symptoms (dyspnoea/oedema) were recruited from
general practice as part of the Natriuretic Peptides in the Community Study and
underwent clinical evaluation, N-BNP assay and an echo. The gold standard diagnosis
of HF was the decision of an expert panel using ESC criteria. The echo included
standard 2D imaging, pulsed wave mitral Doppler (pre- and post-Valsalva) and mitral
annular tissue pulsed Doppler assessment. Patients were divided into three groups:
E/E’ <8; E/E’ 8–15, and E/E’ >15. Hospitalisation data were collected for one year
after presentation. Kaplan Meier analysis of time to first admission was performed.

Results In the whole group, 47 (20.9%) patients had a final diagnosis of HF, 65%
were female, mean age 72 years (SD 11.4), and there were 50 (22.2%)
hospitalisations. In the group with E/E’ <8 (n = 82), there were 13 (15.9%)
hospitalisations; in the group with E/E’ 8–15 (n = 103), there were 27 (26.2%)
hospitalisations; and in the group with E/E’ >15 (n = 25), there were 10 (40%)
hospitalisations (overall effect, p = 0.003).

Conclusions To our knowledge, this is the first study demonstrating the prognostic
capabilities of E/E’ to predict hospitalisation in a community-based study of patients
with symptoms of breathlessness or oedema, but without a confirmed diagnosis of
HF. As such, E/E’ should form part of the echo assessment of such patients.
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29

Normalisation of left ventricular size by body dimensions. S P Wong1, M
Hubka2, F H Sheehan2. 1Middlemore Hospital, Auckland, New Zealand;
2Cardiac Imaging Laboratory, University of Washington, Seattle, USA.

Introduction Similarly shaped ventricles differ in size due to variation in age, gender,
body size and composition. The aim of this study was to identify a parameter of body
size to normalise different sized hearts for the direct comparison of left ventricular
(LV) shape.

Methods Normal adult subjects were identified from over 20 000 digitised contrast
ventriculograms or 300 three-dimensional echocardiograms with LV end-diastolic
volume (LVEDV) measured. Normality was defined as absence of symptoms,
coronary artery disease, and an end-diastolic volume index <110ml/m2 with an
ejection fraction >55%. LVEDV was correlated to height, weight and derived
parameters of body dimensions (body surface area, ideal body weight and lean body
mass) using linear and power functions.

Results  In 88 subjects (57 males, 51 contrast ventriculography, 37 3-D echo) the
mean LVEDV was 140 ± 34 ml, height 1.73 ± 0.10 m, and weight 75 ± 15 kg. All
regression relationships between LVEDV and the body size variables were highly
significant (p <0.001). Height demonstrated the strongest correlation (R = 0.69) with
the linear relationship described by LVEDV = height x 244 – 282, and the power
relationship described by LVEDV = height3.19 x 23.5.

Conclusions  The relationship of height to the LVEDV in normal hearts is described
by an allometric equation with height raised to the power of three. Correlation by
height alone is superior to that by body weight or derived combinations of height and
weight. This scaling factor can account for LV size variation in the assessment of LV
shape and in the clinical assessment of LV size.

30

Transradial coronary angiography and percutaneous coronary interventions –
the initial Wellington Hospital experience. N J Arachchi, P P Matsis. Cardiology
Department, Wellington Hospital, Wellington.

Background Transradial coronary angiography (TRA) and transradial coronary
intervention (TCI) were first undertaken in the early 1990s. Clinical trials have
described similar procedural outcomes to the transfemoral (TFA) route but with
minimal vascular complications, early ambulation and increased patient satisfaction.
There is an operator learning curve.

Methods Patients admitted for coronary angiography or elective percutaneous
coronary intervention (PCI) were screened for a possible TRA and TCI procedure.
Patients were excluded if there was no palpable radial pulse or a negative Allen’s test.
Patient and procedural data were recorded along with initial outcomes. A
questionnaire was used for follow up.

Results A total of 99 patients underwent TRA, 79 men and 20 women, average age of
61.8 years (39–84), and BMI of 29 (51.7–17.6). Average procedural time was 8.5
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minutes. Ninety one cases were for coronary disease and eight for valvular heart
disease. Sixty nine patients underwent TCI. A total of 89 lesions were treated (1.41
lesions per patient). There was an average of 1.04 stents a lesion. There were no major
vascular problems. There was one radial occlusion and one forearm haematoma with
no sequelae. Eighty five of the 99 patients had follow-up data. Of the 54 patients who
had previous TFA and subsequent TRA with or without TCI, 49 (93%) preferred the
TRA approach.

Conclusion TRA and TCI can be performed safely with a high degree of procedural
success, no major vascular complications, and a high degree of patient satisfaction.

31

Acute coronary syndrome (ACS) patients in New Zealand receive less invasive
management if admitted to hospitals without invasive facilities. C J Ellis, G D
Gamble, J K French, G Devlin, J M Elliott, S Mann, P P Matsis, M Williams, H
D White, for the NZACS Audit Group. University Department of Medicine,
Auckland Hospital, Auckland.

Background Clinical trials have shown that ‘high risk’ ACS patients benefit from
vigorous medical management and an invasive revascularisation strategy. Little is
known about ACS patients admitted to a NZ hospital. The ACS Audit Group was
formed to collect, assess and disseminate data on these patients.

Methods All 36 hospitals in NZ admitting ACS patients contributed data, nil
declined. The audit form comprised four pages and collected patient demographics,
clinical presentation, investigations undertaken, management given and procedures
preformed until discharge. Patient management at intervention centres (ICs), five
public and three private, was compared with that at non-intervention centres (NICs), n
= 28. Investigations and revascularisation of transferred patients were ‘attributed’ to
the referring centre.

Results  Over 14 days (00.00 13 May 2002 to 24.00 26 May 2002) there were 930
patient admissions, with a ‘suspected or definite ACS’. Patients admitted to an NIC
were the same age (median 70 years, p = 0.68) with similar risk factors, but were
more likely to be Maori (8% vs 5%, p = 0.03). NIC patients were statistically less
likely to have previously undergone a cardiac angiogram (25% vs 31%, p = 0.04) or
percutaneous coronary intervention (PCI) (10% vs 14%, p = 0.03). Patients admitted
to an NIC were more likely to have chest X-ray (91% vs 77%, p <0.0001), but had the
same rates of exercise treadmill tests (21% vs 20%, p = 0.79) to those in ICs. NIC
patients were less likely to receive an echocardiogram (15% vs 26%, p <0.0001), or a
cardiac angiogram (11% vs 36%, p <0.0001), and were less likely to receive a
treadmill or angiogram (73% vs 48%, p <0.0001) for risk assessment.
Revascularisation given was also less in NICs: STEMI patients, PCI rates (3% vs
32%, p <0.0001), CABG rates (3% vs 6%, p = NS); and non-STEMI patients, PCI
rates (2% vs 20%, p <0.0001), CABG rates (2% vs 5%, p = NS).

Conclusions  Patients admitted to a hospital without invasive facilities receive less
revascularisation than patients admitted to invasive centres. Hence patients admitted
with an ACS in NZ receive inequitable management. A comprehensive national
strategy is needed to improve access to optimal care.
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32

Inadequate service provision for the management of patients admitted with an
acute coronary syndrome in New Zealand: a comprehensive nationwide audit of
practice in 2002. C J Ellis, G D Gamble, J K French, G Devlin, J M Elliott, S
Mann, P P Matsis, M Williams, H D White, for the NZACS Audit Group.
University Department of Medicine, Auckland Hospital, Auckland.

Background Remarkably little is known about patients admitted to a New Zealand
hospital with an acute coronary syndrome (ACS). Consequently, sensible policies to
guide patient management do not exist. We aimed to collect, assess and disseminate
data on patients who presented with an ACS, to improve care through a better
understanding of demographics, management and outcomes, throughout NZ. We also
aimed to establish a nationwide group of clinicians who could repeat the audit on a
regular basis to explore and report on changes in ACS management over time.

Methods All 36 hospitals in NZ admitting ACS patients were approached and a local
clinician identified to lead the audit (nil declined). The audit form comprised four
pages and collected patient demographics, clinical presentation, investigations
undertaken, management given and procedures performed until discharge.

Results  For 14 days (00.00 13 May 2002 to 24.00 26 May 2002), there were 930
patient admissions, with ‘suspected or definite ACS’. Median patient age was 70
years (range 21–102), 58% male, 81% Caucasian, 7% Maori, 13% other ethnicity.
Risk factors included smoking (59%), hypertension (47%), hyperlipidaemia (35%)
and diabetes (17%). Investigation rates for the cohort (n = 930) were low (chest X-ray
85%, echocardiogram 20%, exercise treadmill 20%, cardiac angiogram 21%) and 586
(63%) patients had neither a treadmill nor angiogram. By admission diagnosis, and
using a standard troponin ‘cut-off’, 42% patients were troponin positive. Patient
presentations were ST-elevation myocardial infarction (STEMI) (11%), non-STEMI
(31%), unstable angina (UA) (36%), ‘other diagnosis/unknown (22%). Medical
treatment of non-STEMI patients (n = 285) included enoxaparin (54%), Daltaparin
(12%) and unfractionated heparin (9%). Revascularisation rates were also low
(percutaneous coronary intervention: STEMI (13%), non-STEMI (8%), UA (4%);
coronary artery bypass surgery: STEMI (4%), non-STEMI (2%) and UA (4%)).

Conclusions  A collaborative network of clinicians can audit ACS patient admissions
to NZ hospitals. Optimal management of patients is hampered by a limited provision
of service.
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An unusual bowel obstruction
A 70-year-old man presented with a bowel obstruction and was investigated with an
abdominal radiograph and CT scan. He was noted to have had a previous CT of his
abdomen two years earlier for the investigation of abdominal pain.

Figure 1. Supine abdominal radiograph on presentation

Figure 2. CT scan from admission in 2001; transverse section through stomach
and gall bladder
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Figure 3. Current CT transverse section through pelvis showing sigmoid colon

The diagnosis can be found on the following page.
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Diagnosis
Figure 1 demonstrates dilated small bowel loops consistent with small bowel
obstruction. Figure 2, from the previous admission two years earlier, demonstrates a
large gall stone sitting within the gall bladder. Figure 3 demonstrates the same gall
stone lying in the sigmoid colon. Other images from this CT also demonstrate
pneumobilia and air within the gall bladder. The diagnosis of gallstone ileus was
made; however, by the time the CT scan was performed, the large, solitary gall stone
was lying in the sigmoid colon.

The patient was managed conservatively and the gallstone passed with the prudent
assistance of suppositories.
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Moa or less
Until a few hundred years ago, New Zealand hosted several species of flightless ratite
birds, collectively known as the moa, which ranged in height from less than half a
metre to over two metres, and weighed 20 to 200 kg. The precise number of moa
species has been a source of controversy. Over the past 20 years the number of
recognised species has been progressively reduced from 38 to 11, largely because
some taxonomically recognised species have been reclassified as males and females
of the same species. Two groups now use DNA sequence studies to show that there
were distinctly different species on the North and South islands of New Zealand, and
that some species once thought distinctly different turn out to have been males and
females of the same species, with the females very much larger than the males. The
degree of sexual dimorphism seen in moas is unprecedented in birds or terrestrial
mammals.

Nature 2003;425:172–8

Vatican: condoms do not stop AIDS
The Catholic Church is telling people in countries stricken by AIDS not to use
condoms because they have tiny holes in them through which HIV can pass –
potentially exposing thousands of people to risk.

The Church’s claims were revealed in a BBC1 Panorama programme, Sex and the
Holy City, which was broadcast last Sunday. The President of the Vatican’s Pontifical
Council for the Family, Cardinal Alfonso Lopez Trujillo, said ‘The AIDS virus is
roughly 450 times smaller than the spermatozoon. The spermatozoon can easily pass
through the ‘net’ that is formed by the condom.’

The WHO said ‘These incorrect statements about condoms and HIV are dangerous
when we are facing a global pandemic which has already killed more than 20 million
people, and currently affects at least 42 million.’ It said ‘consistent and correct’
condom use reduces the risk of HIV infection by 90%. There may be breakage or
slippage of condoms – but not holes through which the virus can pass.

Scientific research by a group including the US National Institutes of Health and the
WHO found ‘intact condoms...are essentially impermeable to particles the size of
STD pathogens, including the smallest sexually transmitted virus...condoms provide a
highly effective barrier to transmission of particles of similar size to those of the
smallest STD viruses’.

Guardian Weekly, 16–22 October 2003

Antibiotic adverse effects
McMahon and colleagues have recently reported a relationship between previous
exposure to antimicrobial agents and resistance in gastric Helicobacter pylori . This
relationship was particularly strong for previous exposure to macrolides and
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resistance to clarithromycin; the risk increased with repeated exposure to this class of
antibiotics. A similar association was noted for previous exposure to metronidazole
and resistance to this agent. The practical consequences of these resistance
phenotypes were more obvious for clarithromycin than for metronidazole.

So there is no free lunch. Antimicrobial therapy always incurs a significant risk for
adverse effects, either because of the drug’s interaction with the patient (generally
rare) or the drug’s interaction with normal flora (virtually guaranteed). Against these
risks must be weighed the benefits of therapy. Macrolide prescriptions to treat viral
upper respiratory tract infections offer little hope of benefit and may doom the patient
to later difficulties if H. pylori-related gastrointestinal disease develops. Conversely,
widespread treatment of H. pylori disease exposes the patient to risks not only of
resistant H. pylori but also of potentially long-term colonisation with other resistant
bacteria. These results should give pause to those who would promote prolonged
antimicrobial therapy for treatment of diseases, such as atherosclerosis, for which a
specific infectious cause is far from established.

Ann Intern Med 2003;139:463–9

Divide and contaminate
Cell cultures are the workhorses of modern biology, used to study everything from
cancer and infectious diseases to the genetic workings of our cells. Whole colonies
can be grown in Petri dishes from a single ‘mother’ cell.

But because different cells often look identical, researchers often can’t tell if they are
working with the wrong cells. And such mix-ups can happen easily. Sometimes
natural mutations result in ‘genetic drift’ away from the original cell. But often the
culprit is contamination with fast-growing invaders such as ‘HeLa’ cells, cervical
cancer cells that in 1952 became the first human cells to be grown in culture. All it
takes is one stray HeLa cell, perhaps in the nutrient medium used to grow cells, and
the rogue cells will rapidly overrun a colony.

One cell line called KB, for instance, was supposed to come from a mouth tumour.
Between 1998 and 2000, it was cited more than 300 times in studies of head and neck
cancer. But it turned out to be a HeLa cell line. The same was true of HEp-2, a cell
line thought to have originated from a larynx tumour. That was also cited around 300
times.

New Scientist, 20 September 2003
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DTCA and the cost of asthma inhalers
Followers of the DTCA debate may well have concluded that the advertising of
Flixotide was a clear-cut case of DTCA leading to increased costs to the taxpayer.

This is not in fact the case.

In response to a request under the Official Information Act, PHARMAC on 23
September disclosed the information that the actual cost of asthma inhalers had fallen
between 2000 and 2003. The actual costs for each financial year ending 30 June in
this period were: 2000, $51 897 776; 2001, $49 742 097; 2002, $49 390 045; and
2003, $50 479 655.

These data tell us that PHARMAC can easily handle any DTCA-created management
issues. As noted in my critique of the Toop report,1 PHARMAC’s 2002 review stated
that since 1993 the pharmacy vote has been held to an average annual increase of less
than 3%, compared with 14% for Australia over the same period.

Fiscally, DTCA is a non-problem. Why don’t those lobbying for its abolition put their
energies and talents into a real public health issue such as obesity?

Barrie Saunders
Saunders Unsworth, Wellington

Reference:
1. Saunders B. Direct to consumer advertising of prescription drugs in New Zealand: Professors’

‘protest to government’ placed under the microscope. 7 April 2003. Available online. URL:
http://www.asa.co.nz/Research_Papers/medicine_advertising/DTCA.rtf Accessed November
2003.
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More on DTCA and the cost of asthma inhalers
I would like to clarify a point made in Dr Ian Griffiths’ recent letter ‘Opponents of
DTCA need the objectivity they expect of advertisers’
(http://www.nzma.org.nz/journal/116-1183/641/).1

He is responding to a letter published in a previous edition of the NZMJ, ‘Direct-to-
Consumer advertising is more profitable if it is misleading’
(http://www.nzma.org.nz/journal/116-1182/610/), in which Dr Peter Mansfield and
Barbara Mintzes state that GlaxoSmithKline’s ‘advertisement does not explain that
Flixotide [fluticasone] is more expensive than appropriate doses of the alternatives’.
In his response Dr Griffith’s suggests that. fluticasone is the same price as other
inhaled corticosteroids, with improved outcomes. The reference quoted for pricing
information is the Pharmaceutical Schedule available online at
www.pharmac.govt.nz/schedule.asp as accessed October 2003.

While Dr Griffiths is correct in saying that the (current) price of fluticasone is the
same as other inhaled corticosteroids, he forgot to say that this was not the case before
February 2003. This was when PHARMAC reference priced inhaled corticosteroid
(ICS) metered dose inhalers (MDIs), based on equivalent beclomethasone (BDP) dose
– where fluticasone is generally accepted to be twice as potent as both BDP and
budesonide.3 Given that Mansfield and Mintzes’ comment related to the time at which
the advertisement was running, April to October 2002, ie, before fluticasone reference
pricing, their comment is valid.

At the time that GlaxoSmithKline’s advertisement was running, the subsidy payable
for Flixotide 25 mcg per dose MDI was $0.03, or 69% per dose more than the subsidy
payable for Becotide Junior. Likewise, for Flixotide 50 mcg MDI it was $0.02 (34%
more than Becotide 100); Flixotide 125 mcg MDI, $0.08 (68% more than Becloforte);
and Flixotide 250 mcg MDI, $0.12 (54% more than the equivalent dose MDI for
Becloforte).

Up until reference pricing, fluticasone was an expensive drug relative to other ICSs.
Not only was it more expensive dose to equivalent dose, but also it was (and is)
prescribed at daily doses higher than equivalent doses of BDP or budesonide,4,5 while
conferring no extra benefit at higher doses.6 The weighted average cost of fluticasone
per patient between April 2002 and January 2003 was $347 per year, compared with
$207 for BDP (68% more).

We also dispute the claim that fluticasone ‘has a substantial body of evidence for
improved outcomes’.Based on the findings of the relevant Cochrane Review, there is
no clear evidence for fluticasone being superior to beclomethasone at equivalent
doses for most patients.7

Perhaps there may still be varying shades of objectivity?

Wayne McNee
Chief Executive, PHARMAC
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Ernest Twose
Born in Dunedin, Ernest Twose spent his boyhood in Owaka and Temuka. He left
school at 14 to become a grocer’s boy. A family move to Christchurch saw him as a
traveller for a stock and station firm travelling around the South Island.

There had to be more to life than this, so Ernie attended
night school to get University Entrance. In 1954 he took his
Intermediate at Canterbury and the next year he entered
medical school and bought a motor bike (a life-long
passion).

He graduated in 1961 and got married one week later.

After two years as a house officer and two as a medical
registrar at Christchurch he proceeded to Australia to train
in paediatrics.

During this time he became interested in child and then adult psychiatry. He returned
to New Zealand and trained in Dunedin passing the Diploma of Psychological
Medicine in 1971.

Next, Ernie moved to Nelson where he worked for 23 years until his retirement due to
coronary disease in 1996.

To his patients Ernie was more than a doctor. He could appreciate their needs and
their fears and give them a way to cope. With his wide range of life experience he
could identify with them and develop a mutual bond others were not capable of
offering.

Ernie was a very practical man. He built a bach for his parents and one for his own
family, which he later extended for retirement. He built his own telescope and was a
keen observer. He coupled a love of the outdoors with a passion for the sea and
boating.

To his friends, Ernie was the ‘master of understatement’. To them he was the guy
whose company was special, but he never stayed with them for longer than two
nights, as he did not want to be a nuisance.

Ernie died on 29 April 2003. A devoted husband and father, he will be sorely missed.
We are grateful to Mrs Claire Twose and Dr Geoffrey Clarke for the information they provided for this
obituary
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William Burleigh Barlow
Bill died on 23 July 2003 after a short illness. He was one of the last of the city
general practitioners both in solo practice and with a hospital appointment.

Born on 27 February 1923, he was educated at Sumner
Primary School and at St Andrews College, where he
excelled at rugby and athletics. He qualified MB ChB at
Otago in 1949, and was House Surgeon at Christchurch and
Hamilton, where he married Beverley Pool in 1951. Deciding
on anaesthesia as a vocation he and Beverley went to London
to enter the RCS Diploma course, which he was unable to
complete because of family illness.

Returning to New Zealand he accepted a post at Ashburton
Hospital before moving back to Christchurch in 1954 to set
up practice in the developing north-west of the city, and to
accept an appointment as anaesthetist in Christchurch
Hospital.

His practice thrived and he had a devoted following of patients; and he was able to
maintain his anaesthesia appointments at the public and private hospitals. After
retirement from his general practice he was for a while Airport Medical Officer and
also MO at a Christchurch business.

Bill’s outside interests were many. Some, like golf, had to be limited. But his devotion
to contract bridge, which began in student days at Selwyn College, never abated. He
played a significant role in the development of the Christchurch Bridge Club and in its
move to purpose-built premises. Even in his last weeks he continued to direct play at
the Elmwood Bowling Club, of which he was an enthusiastic member. He inherited
his parents’ holiday home in Marlborough Sounds and here he became an able DIYer,
boatie and fisherman.

But his dominant love was his family. Bill and Bev celebrated with memorable parties
happy family events – and other occasions as well. They were generous hosts and
their many guests have warm memories of these sumptuous occasions.

Bill is remembered as a caring doctor, a kindly man, and a good friend. Beverley, his
wife, survives him, as do their children Susan, Patricia, Judy, Tony and Simon.
We are grateful to Dr Graeme Anderson for this obituary
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Epidemiology for the uninitiated (fifth edition)
D Coggon, Geoffrey Rose and DJP Barker (eds). Published by BMJ Publishing
Group, 2003. ISBN 0-7279-1604-1. Contains 80 pages. Price GBP12.95

This tiny book is the latest update of a guide that has been produced by the BMJ
Publishing Group since 1979. Due to its diminutive size and the assumed naivety of
its audience, the principles of epidemiology have been reduced to their bare bones.
The lack of space to discuss, or even mention, the differing perspectives and
frameworks that energise this evolving discipline will be for many readers the book’s
greatest strength. The lack of detail and confusing jargon is almost complete.

This is not an epidemiology textbook but is as much epidemiology as many non-
researchers will need or want. The focus and coverage of the book is the application
of epidemiology in the healthcare setting and its primary aim is to improve the
reader’s understanding and interpretation of the health science literature. However
this is less a critical appraisal guide than a discussion of the underlying concepts, and
these translate easily to public health applications as well.

The style is simple and intelligent, and terminology is kept as general as possible. For
example, in discussing sources of error in studies, much of the jargon that has varied
between different epidemiological texts and over time is avoided. Instead, simple
(unlabelled) descriptions of the basic principles are given.

Illustrative examples are employed throughout, and tables of numbers occur
infrequently and only where they directly illustrate a concept, such as the effect of age
standardisation on disease rates. Formulae are unnecessary as the authors demonstrate
how most basic epidemiological ideas can be expressed in a few well-chosen words.

At about 16 000 words in total, I would recommend the reading of this small book as
a valuable substitute for an unread epidemiological textbook on your office shelf. It
would be a very useful primer for those involved in the review of journal articles and
grant applications.

Epidemiology for the uninitiated is available as paperback or e-book (read-only or
read-and-print) from the BMJ bookshop web site, with free previews. The previous
edition is downloadable, one section at a time, on the web site for free
(http://bmj.bmjjournals.com/collections/epidem/epid.shtml).

Jennie Connor
Department of Community Health
University of Auckland
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